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PABOYASI ITPOT'PAMMA
[Ipeamer (kypc) xumus Knacc 8-9

CocraBnena B coorBercTBUM C [IpumepHoii paboueld mporpaMMoil MO XUMUH.
Onobpena pemreHreM deaepaiIbHOTO YIeOHO-METOIUUECKOTO 00beIMHEHUS 110 00IIeMY

obpazoBanuto, mpotokoi 3/21 ot 27.09.2021 r.

PaccmoTpena Ha 3acemaHMM  METOJAMYECKOIO0 OOBEAMHEHUS YYUTENICH €CTECTBEHHO —
Hay4yHoro nukna Ne |
(Ha3BaHWE  METOAMYECKOrO0  OOBECIMHCHUS)
ITIpoTokon Ne 1 ot «29» aBrycra 2022 r.

IIpencenarens MO Maitopora 1. A.
(®UNO) (moamnuce)




Pabouast mporpamMma 1mo Xumuu 11 00y4aromuxcs 8-9 kiaccoB cocTaBieHa Ha OCHOBe TpeboBaHMil K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MTPOrpaMMBbl OCHOBHOTO 00IIIeTO 00pa3oBaHus,
npeacTaBiIeHHbIX B DeepabHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAapTEe OCHOBHOTO OOIIEro
00pa3zoBaHuUsl, ¢ YIETOM pacipeesIEHHBIX 110 KJIAaCCaM IPOBEPSEMBIX TPeOOBaHUHN K pe3ylibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUS U JICMEHTOB
COJICp KaHUs, PEJICTABIICHHBIX B Y HUBEPCAILHOM KOIU(DUKATOPE 110 XUMHH, & TAKXKE HA OCHOBE
[TpumMepHO#t TporpaMMbl BOCITUTAHUST 00YYAIOIIUXCS TIPU TIOJTYYEHUU OCHOBHOTO OOIIETO
oOpazoBanus u ¢ yuétoMm KoHiemnuu rnpernogaBanusi yaeOHOTro npeaMera « XUMHUS» B
o0pa3oBaTenbHBIX opranu3anusix Poccuiickoit denepannu, pearn3yrmuX OCHOBHbIC
obmeoOpazoBarenbHbie IporpaMMmel (yTB. Pemennem Koiterun Munnpocenienus Poccuu, mpoTokos
ot 03.12.2019 N [1K-4BH).

IHOACHUTEJIBHAA 3AIIUCKA

CorylacHO CBOeMY Ha3HA4YeHUIO pabodas MporpaMma SIBJIS€TCS OPUEHTUPOM JUISl COCTaBJICHUS
pabounx aBTOPCKUX MpPOTrpaMM: OHA JA&T TPEACTABICHUE O IENAX, OOmed crparernu OO0y4YeHHS,
BOCIIUTAHUS W Pa3BUTHs OOy4YaArOMIMXCS CPEACTBAMHU Y4eOHOro mpeamMera «XHMHUsS»; YCTaHABIWBACT
00s13aTeNbHOE TPEIMETHOE COJEpXKAHUE, IpPEeIyCMaTpHBAeT paclpelesieHHue €ro Io KiaccaM |
CTPYKTYpUpPOBaHHUE €ro MO pa3jieiaM U TeMaM Kypca, OTpeAessieT KOIMYECTBEHHbIE i KaueCTBEHHBIC
XapaKTePUCTHKH COJCP)KAHMs;, JTaeT MPHUMEPHOE pacrpeseieHne y4yeOHBIX YacoB 10 TEMaTHYECKUM
paszzenaM Kypca U peKOMEHIyeMYIO MOCIEI0BATENIbHOCTh UX U3YYCHHUS C YUETOM MEXKIPEAMETHBIX U
BHYTPEHHENIPEIMETHBIX  CBSA3€HM, JIOTUKM Y4eOHOro IIpolecca, BO3PACTHBIX OCOOEHHOCTEH
00ydJaromuxcs OIpeAesieT BO3MOXKHOCTU TpeaMeTa Ul pealu3aluu TpeOOBaHMH K pe3yiabTaTaM
OCBOEHHsI OCHOBHOM 00pa30oBaTeNbHON MPOrpaMMbl Ha yPOBHE OCHOBHOTO 00IIIeTo 00pa3oBaHus, a TaK
e TpeOOBaHUIl K pe3yabTaraM OOY4YeHHUs XMMHUH Ha YpPOBHE LieJel M3y4eHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIILHOW IEATEIILHOCTH / YUeOHBIX JCHCTBHI YYCHHUKA 10 OCBOSHHIO Y4eOHOTO
COZIEepIKaHuUS.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMUS»

Bxnag ywebHoro mpeamera «XHUMHS» B JOCTHKEHHE II€JIe OCHOBHOTO OOIIEro oOpa3oBaHMS
00yCIIOBJIEH BO MHOTOM 3Hau€HHEM XMMHMUYECKON HayKH B MO3HAHUU 3aKOHOB MPHUPOJbI, B Pa3BUTUU
MIPOM3BOIUTENIBHBIX CHJI OOIIECTBA U CO3JJaHUHM HOBOM 0a3bl MaTepualbHON KYJIbTYpHI.

XVMUS KaK JIEMEHT CUCTEMBI €CTeCTBEHHBIX HAYK PaclpOCTpaHWIa CBOE BIUSHUE HA BCE 00JIACTH
YeJIOBEYECKOTO CYIIECTBOBAaHUS, 33/1ajla HOBOE BHACHHE MHUpA, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOM KYJIbTYpPbI, HEOOXOJUMBIM YCIOBUEM KU3HU OOLIECTBA: 3HAHUE XUMHUHU CITY’KUT OCHOBOM IS
(GbopMUPOBaHUS MHUPOBO33PEHUS UYEIOBEKA, €ro MPEJICTaBICHHI O MaTepUaIbHOM EIMHCTBE MUPA,;
BXHYIO POJIb UTPAIOT (OPMUpPYEMBIE XUMHUEH MPEICTABICHHS O B3aUMOIMPEBPAIICHUSIX SHEPTUU U 00
HBOJIIOIIMU BEIIECTB B MPUPOJIC; COBPEMEHHAs] XUMUS HallpaBJIeHa Ha pelleHre riIo0anbHbIX MpolieM
YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, DHEPIETUUYECKOM, MHIIEBON U KOIOTUYECKOU
0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHEHUSI.

B ycnoBusix BozpacTaromiero 3Ha4eHus] XUMHUH B )KH3HU OOIIIECTBA CYIIECTBEHHO MOBBICUIIACH POITH
XUMHUYECKOTro o0pa3oBaHus. B mtane conpanuzanuy OHO SIBISIETCS OAHUM U3 YCIOBHIA (OPMUPOBAHUS
MHTEJUIEKTA JIMYHOCTH ¥ TAPMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY YETIOBEKY XUMUYECKHE 3HAHMSI HEOOXOIUMBI JIJIsl TPUOOPETEHUS OOIIEKYIBTYPHOTO
YPOBHS, TIO3BOJISIONIETO YBEPEHHO TPYAUTHCS B COIMYME W OTBETCTBEHHO YYacTBOBAaTh B
MHOTOOOPa3HOW JHM3HU OOIIECTBA, I OCO3HAHWUS BAXXHOCTH PA3yMHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U 3JIOPOBBIO IPYTHX, K OKPY)KAIOIIEH MPUPOIHOHN Cpefie, UIsl TPAaMOTHOTO ITOBEACHHS MPU
HCIIOJIB30BAHHUHU PA3JIMYHBIX MATECPHUATIOB U XUMHUYCCKHUX BCIICCTB B HOBCG}IHGBHOﬁ JKN3HU.



Xumudeckoe 00pa3oBaHUE B OCHOBHOM IITKOJIE SIBISETCSI 0a30BBIM 11O OTHOIICHHIO K CUCTEME O0IIEeTO
XUMHYeCKoro oOpasoBanusi. [103TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pEalU3yeT MpHUCYyLIUe
o01eMy XMMHYECKOMY OOpa30BaHUIO KIIOUEBbIE IIEHHOCTH, KOTOPBIE OTPAXKarOT IOCyJapCTBEHHbIE,
OOIIECTBEHHbIE U MHAMBUIYaIbHbIE TOTPEOHOCTU. DTUM ONpEAEIsAeTcs CYyLIIHOCTh O0ILIell cTpaTeruu
00y4yeHHUs, BOCIIUTaHUS U Pa3BUTHUS 00YJAIOLIMXCS CPECTBAMH yU€OHOT0 npeaMeTa « XUMHUSA».

N3yuenne mnpeamera: 1) cHocoOCTByeT peanu3ali BO3MOXHOCTEH s CaMOpa3sBUTHI U
(dbopMHUpOBaHUS KYIBTYpPhI IMYHOCTH, €€ 00IIel U (yHKIMOHATBHON IPaMOTHOCTH; 2) BHOCUT BKJIaJl B
(opMHpOBaHKE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH MOJPOCTKOB, HABBIKOB X CAMOCTOSTEIBHOM
yueOHOH NeATeNIbHOCTH, SKCIIEPUMEHTAIBHBIX U MCCIEA0BATEICKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCETHEBHON JKU3HHU, TaK M B MPO(PECCHOHATBHON AEATENBHOCTH; 3) 3HAKOMHUT €O cnenudukoit
HAy4YHOT'O0 MBIIIJIEHMS], 3aKJIaJIbIBAET OCHOBBI LIEJIOCTHOIO B3IVIs1a HA €UHCTBO NMPUPOJBI U YEIIOBEKA,
SBIISICTCS OTBETCTBEHHBIM 3TAIlOM B (JOPMHUPOBAHUY €CTECTBEHHO-HAYUYHOW IPaMOTHOCTHU MOJPOCTKOB;
4) cmnocoOcTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
NPUPO/IE, K YETIOBEKY, BHOCHT CBOW BKJIaJl B 9KOJIOIMYECKOE 00pa30BaHKE MIKOJIHHUKOB.

Ha3Bannbie HampaBieHUs B 00y4eHUN XUMUN 00€CIICUNBAIOTCS CIICIIU(PUKON COAEePIKaHUs MTPEIMETa,
KOTOPBIM SBJISIETCS MEarorMyeckd aJanTHpPOBAHHBIM OTpaXKeHHEM 0a30BOM HayKM XHMHUHM Ha
OIPEJICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumun 0CHOBHO# LIKOJIbI OPUEHTHUPOBAH HAa OCBOCHHE 00YYarOIMMUICS OCHOB HEOPIaHUYECKOi
XMUMHUU ¥ HEKOTOPBIX TOHATHH U CBEeJIeHHH 00 OTJEeIbHBIX 00BEKTaX OPraHUYECKON XUMHH.

CrpykTypa conepxaHus npeamera chopMupoBaHa Ha OCHOBE CUCTEMHOTI'O 110/IX0/1a K €r0 U3Y4EHHUIO.
CopepxaHue CKIaIbIBACTCS U3 CUCTEMBI IOHATUI O XMMUYECKOM DJIEMEHTE U BEUIECTBE U CHUCTEMBbI
MNOHATUN O XHMMHYecKOM peakuumu. OOe 3TH CUCTEMBl CTPYKTYpPHO OPTraHU30BaHbl 110 MPUHIUITY
IIOCJIEZ0BATEIBHOIO Pa3BUTHs 3HAHMM HAa OCHOBE TEOPETUYECKUX IPEACTABICHUI Pa3HOIO ypOBHS:
aTOMHO-MOJIEKYJIIPHOTO YYEHUsI KaK OCHOBBI BCErO €CTECTBO3HAHMSI, YpOBHs [lepuonnyeckoro 3akoHa
. Y. MenzeneeBa Kak OCHOBHOI'O 3aKOHA XMMMHM, YUEHUS O CTPOCHUHU aTOMa U XMMHYECKOH CBS3H,
IIPEJICTAaBICHUM 00 AJIEKTPOIUTUYECKON AMCCOLMAIMM BELIECTB B pacTBopax. TeopeTnueckrue 3HaHUs
paccMaTpUBAIOTCS Ha OCHOBE JMITMPHYECKH TIOJYYEHHBIX M OCMBICICHHBIX (DAKTOB, pa3BHUBAIOTCS
MOCJIEZI0BATEIBHO OT OJTHOTO YPOBHS K IPYTOMY, BBIITOJIHSS QYHKIIUK OOBSICHEHHS ¥ IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEN MPAKTUUECKOTO MPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEILECTB.

Takast opranu3anus coJaepkaHus Kypca CriocoOCTBYeT MPECTABICHNUI0O XUMUUYECKON COCTaBISIONIEH
Hay4YHOM KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHO npupo/sl. Tem caMbiM oOecrieunBaeTcsi BO3SMOKHOCTD
¢dbopMupoBaHUs Yy 00ydarOIUXCsl IEHHOCTHOTO OTHOILLIEHUS K HAyYHOMY 3HaHHMIO U METOJaM IO3HAHMS
B Hayke. BaxHO Takke 3aMeTUTh, YTO OCBOEHHUE COJEpX aHHUs Kypca MPOUCXOAUT C MPUBJICUECHUEM
3HAHUU U3 paHee U3YUYeHHBIX KypcoB: «Okpyxawomuii Mupy», «buonorus. 5—7 kinaccel» U «Puzuka. 7
KJIace».

HEJN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K HampaBieHuio TEepBOCTENEHHOW 3HAYMMOCTH MPU peanu3aluil 00pa3oBaTENbHBIX (DYHKIUH
npenMera «XUMHUS» TPATUIIMOHHO OTHOCIT (POPMHpPOBAHUE 3HAHUI OCHOB XMMHYECKON HAYKH Kak
00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHUECKON AESITENLHOCTH YelOBEeKa M KaK OJTHOTO M3
KOMITOHEHTOB MUPOBOH KyJIbTYpHI. 3aJa4a MpeIMeTa COCTOUT B (POPMHUPOBAHUH CUCTEMbI XUMHUYECKHX
3HAHUA — BaKHEUIIUX (PAKTOB, TMOHSATHH, 3aKOHOB M TEOPETHUYECKUX TOJOKEHUH, HOCTYITHBIX
0000IIeHNT MUPOBO33PEHYECKOTO XapaKTepa, s3bIka HAyKH, 3HAHWWA O HAYIHBIX METOJIaX HM3yUCHHS
BEUIECTB M XUMHYECKHX peaklUui, a Takke B (OPMHUPOBAHMM M Pa3BUTHM yYMEHUH U CIOCOOOB
ACATCIIBHOCTH, CBA3aHHBIX C IIJIAHUPOBAHUEM, Ha6J'IIOJICHI/IeM U TPOBCACHUCM XHMHUUYCCKOI'O
IKCTIEPUMEHTA, COOTIOICHUEM MPaBUIT 0€30ITaCHOT0 OOPAIIEHHUS C BENECTBAMHU B IOBCETHEBHOM KU3HHU.



Hapsiny ¢ aTuM nenu u3ydeHus mpeaMera B MpOrpaMMe YTOUHEHBI U CKOPPEKTHUPOBAHBI C YUETOM
HOBBIX TPHOPUTETOB B CHCTEME OCHOBHOTro oOmiero o6pa3oBanus. CeromHs B 0Opa3oBaHUU 0C0O00
3HAYUMOM MPU3HAETCS HAMpPABIEHHOCTh OOy4YeHHS Ha pPAa3BUTHE M CaMOPa3BUTUE JMYHOCTH,
dbopMupoBaHue €€ MHTEIIEKTa U 001el KyapTyphsl. OOydeHne YMEHUIO YUUThCA U MPOJI0JIKATh CBOE
o0pa3oBaHHe CaMOCTOSITEIbHO CTAHOBUTCS OJIHOM U3 BaKHEUIINX (QYHKIIUN Y4eOHBIX MPEIMETOB.

B cBsi3u ¢ 3TUM TIpH H3yYEHUH TPEeIMETa B OCHOBHOM IIKOJIE JOMUHUPYIOIICe 3HAYCHHUE TPUOOPETH
TaKHe [eH, KaK:

* (opMHpOBaHHE WHTCIUICKTYyaJbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CaMOCTOSTEIPHOMY MPHHITHIO PEIICHUN, CIIOCOOHOW aanTUPOBATBCS K OBICTPO
MCHAKOIINMCSA YCIIOBUAM JKU3HU,

° HaIpaBJICHHOCTb 06yquH51 Ha CUCTEMATHYCCKOC HpI/IO6H_[€HI/Ie ydamuxcs K CaMOCTOSITCIILHOU
MO3HABATEIbHOU ACATCIIBHOCTH, HAY4YHBIM MCTOJaM I1I0O3HAHMA, q)OpMI/Ip}/IOH_II/IM MOTHUBAIIUIO U
pa3BHUTHE CIOCOOHOCTEN K XUMUU;

* oOecrieueHHe YCIOBHM, CHOCOOCTBYIOIIMX  MPHOOPETEHHIO  OOYYaIOIIMMHUCSA  OIbITa
pa3HOOOpa3HOW NeATENbHOCTH, IO3HAHWS U CAaMOIMO3HAHUS, KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMITIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE AJIs PA3IMYHBIX BUIOB JCSITEIbHOCTH;

* (opMupoBaHHE YMEHUN OOBICHITH U OLEHUBATH SBJICHUS OKPYKAIOIIErO MUpPa HA OCHOBAHUU
3HAHUU U OIBITA, TOJYYEHHBIX MPU U3YUYEHUU XUMUU;

* (dopmupoBaHre y OOYYAIOIIMXCS TyMAaHUCTUYECKUX OTHOIICHUN, MMOHUMAHUS I[IEHHOCTH
XUMHUYECKUX 3HAHUHU JUIS BBIPAOOTKU SKOJIOTHMUYECKHU 11eTIECO00pPa3HOT0 MOBEACHUS B OBITY U TPYJOBOU
JEATEIBbHOCTH B LIEJISIX COXPAHEHHUsI CBOETO 370POBbs U OKPYKAOIIEH IPUPOJTHON CPENIBL;

* pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CHOCOOHOCTEM K CAaMOKOHTPOJIIO M CAMOBOCIIMUTAHUIO HA
OCHOBE YCBOCHHS OOIIEYEIIOBEYCCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOGWIIs U
HAIPaBICHHOCTHU JaIbHEUIIET0 00yYeHHS.

MECTO YYEBHOI'O IIPE/IMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucteme obuiero oOpa3oBanHust «XHUMUS» MpPU3HAHA 00s3aTENbHBIM YYEOHBIM MPEAMETOM,
KOTOPBIM BXOJIUT B COCTaB MpeAMETHON obsacTi «EcTecTBEeHHO-HAayYHbIE TPEIMETHI».

VY4eOHbIM MJIaHOM Ha e€ n3ydeHue oTBesieHO 136 yueOHbIX 4acoB — 10 2 4 B Hezemo B 8 U 9
KJIacCaX COOTBETCTBEHHO:

B 8 Ki1acce 68 4acoB -110 2 4 B HEJENIO B

9 knacce 68 4acoB-10 2 4 B HEAEIIO

B 8 xmacce pezepBHOe yueOHOE BpeMsi-34, KOTOPOE HCIOIB3YETCS ISl TIOBTOPEHUSI OCHOBHBIX
BOIIPOCOB Kypca. B 9 kiacce pezepBHOEe yueOHOE BpeMs-44, KOTOPOE UCIOJIb3YETCs JIsl TOBTOPEHUS
OCHOBHBIX BOIIPOCOB Kypca.

B cTpykType paboueii mporpaMMbl HapsiAy ¢ MOSCHUTEIbHON 3alMCKOM BBIJIEIEHBI CIEAYIOLINE
pas3zensl:

* IUIAHMpYEMbI€ pe3yJbTaThl OCBOCHHS yuyeOHOro mpeamera «XHUMHUS» — JMYHOCTHBIE,
MeTanpeIMETHbIE, IPEAMETHBIE;

* cojep)kaHue y4eOHOro mnpeaMera « XUMHUS» 110 ToJlaM 00ydeHus;

* IIPUMEpPHOE TEMATUUYECKOE IIJIAHMPOBAHUE, B KOTOPOM JIE€TAIM3UPOBAHO COJEP/KAHUE KaKIOM
KOHKPETHOW TEMBbI, YKa3aHbl KOJMYECTBO YacoOB, OTBOAUMBIX Ha €€ M3y4YE€HUE, U OCHOBHBIE BHbI
y4eOHOM JeATeNbHOCTH YYEHUKa, (OpMHUpyeMble IpH M3YYEHHH TEeMbl, TNpHUBEIEH IepeueHb
JIEMOHCTpALU{, BBIMOIHAEMBIX YUUTENIEM, U IEpPeYeHb PEKOMEH]IyeMbIX J1a0OpaTOPHBIX OIBITOB U
MPAKTUYECKUX PaOOT, BBIMOIHAEMBIX YUAIIUMUCS.



COAEPKAHUE YYEBHOTI'O ITPEIMETA 8 kiacc IlepBoHayaibHble XUMHYECKHE MOHATHSA

[Ipenmer xumun. Ponb Xxumun B :kM3HU yenoBeka. Tena u Beniectsa. GPU3NYECKUE CBOMCTBA BEIIECTB.
ArperatHoe cocrosinue BemiecTB. [oHsATHE O METOJaX MO3HAHUS B XMMHUU. XUMHUS B CUCTEME HayK.
Uuctsie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMECce.

ATOMBI U MOJEKYJbl. XUMHUYECKUE 37eMeHThl. CHMBOJIBI XMMHYECKUX 3JIeMEHTOB. [IpocTeie u
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeulecTB. OTHOcuTenbHas aToMHas Macca. OTHOcCHTENnbHAs MOJEKYJspHas Macca. MaccoBasi 10
XUMHUYECKOT'0 3JIEMEHTA B COCMHEHHH.

Ouznyeckue U XUMHUYECKUE SIBICHUS. XUMHUECKas peakuus U e€ MpHU3HAKU. 3aKOH COXpPaHEHUS
Macchl BelIeCTB. XHUMHUYeCKue ypaBHeHus. Kiaccuduxamus XUMHUYECKUX peakuui (CoeAMHEHUs,
pasoKeHUs, 3aMelIeHUs, 0OMEHaA).

XUMUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XHMMHMYECKOH NOCYyAOH, C MpaBWwiaMd paboOThl B
naboparopun U mpuéMamMu oOpalleHus ¢ JabOpaTOpHBIM O0OpYyIOBaHUEM; H3y4EHHE U OMHCAHUE
(bu3NYeCKUX CBOWCTB 00pa3lloB HEOPTaHUYECKUX BEIIECTB; HaOmoJaeHHe (Qu3ndeckux (TUIaBlIeHUE
BOCKa, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KHIIEHWE M KOHJEHCAIMS BOAbI) U XUMHUYECKUX
(ropeHue cBeYM, MPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KHUCIIOTOW) SIBJICHHIA,
HAOJIOZICHWE W OMNMHUCAHWE TPHU3HAKOB NPOTEKAHWS XUMHUECKUX peakuuil (pasjoxeHue caxapa,
B3alMO/JICIICTBUE CEPHOM KHCIOTHI C XJIOpUJIOM Oapus, pasznoxenue ruapokcuga meau(ll) mpu
HarpeBaHuu, B3auMoelcTBHE XKene3a ¢ pactBopoM conu Meau(ll)); uzyuenue crocoboB pasaeneHus
cMeceil (C TIOMOIIbI0 MarHurta, (QUIBTPOBAHWE, BHINAPWBAHWE, JUCTUUIALNS, Xpomatorpadus),
IIPOBEJICHUE OYUCTKU MOBAPEHHOW COJIM; HAOIIOACHUE U ONMCAHME PEe3yJIbTaTOB IPOBEACHUS OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MacChl; CO3/IaHNE MOJIENEeH MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3ayx — cmechk ra3zoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT U mpoctoe BemiecTBo. Haxoxaenue
KHCIIOpo/la B Tpupoje, (u3myeckue M XUMHYECKHE CBoOWcTBa (peakuuu ropeHus). OKCHbL.
[Ipumenenue kucmopoma. CrocoObl MOTyYEHUS KHUCIOpoJa B J1A0OPaTOPUU U TPOMBIIICHHOCTH.
Kpyrosoport kucnopona B npupose. O30H — ajuioTponHas MoauuKaiys KUCIopoia.

TennoBoil 3¢ppext xumMuyeckoi peakliuu, TEePMOXUMUYECKHE YPAaBHEHUS, IK30- U HJOTEPMUYECKHE
peakuuu. TomnmuBo: yroiab W MeTaH. 3arps3HEHHE BO3yXa, YCHJIEHHE NapHUKOBOro 3¢dekra,
pa3pylLieHre 030HOBOIO CJIOSI.

Bonopon — snemeHT u mpoctoe BemiecTBo. HaxoxaeHue Bojopoja B mpupoje, GU3NUecKue U
XMMUYECKHEe CBOWCTBA, TPUMEHEHHE, CIIOCO0bI nmonydeHus. KuciaoTs! u conu.

KonnyectBo BemectBa. Mosib. MonspHast Macca. 3akoH ABorajapo. MomsipHblii 00bEM TazoB.
PacuéTrel Mo XUMHUYECKUM YpaBHEHUSM.

®dusnueckue cBorcTBa BojAbl. Boga kak pactBoputens. PactBopbl. HackleHHbIE M1 HEHACHIIIIEHHBIE
pactBopbl. PacTBOpMMOCTH BelecTB B Boje.MaccoBasi J0Jisl BEIIECTBA B PAacTBOpPE. XHUMHUYECKUE
cBorcTBa BoJbl. OcHOBaHuA. Ponb pacTBOpPOB B IPUPOJE M B KU3HU 4enoBeka. KpyroBopor BoabI B
npupoe. 3arpsi3HeHNe NPUPOAHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOI.

Knaccudukammst HEOPTaHUYECKUX COCTUHEHUN. OKcCHUIEL Knaccuduxanus OKCHJIOB:
cosieoOpasyromire (OCHOBHBIC, KHUCIOTHBIC, amMpOTepHBIE) U HecosieoOpasyromue. Homenkiarypa
OKCHJIOB (MEXIyHapoJaHas M TpuBHUaibHas1). DPuU3MUYecKUe M XHUMUYECKHE CBOWCTBAa OKCHJIOB.
[Tonydyenue okcHaoB.



OcHoBanus. Knaccudukamnuss oCHOBaHM: IMIETOYM U HEPACTBOPHMBbIC OCHOBaHHWsA. HomeHkiatypa
OCHOBaHHWH (MEXIyHapoaHas W TpUBHAJbHAs). DU3HMYECKHE W XMMHUYECKHE CBOWCTBA OCHOBAaHHM.
[Tonydyenue ocHOBaHUIA.

Kucnotel. Knaccudukanusa kucinor. Homenknatypa KHCIOT (MEXIyHapoJHas M TPUBUAIbHASA).
DU3NYECKUE U XUMHUYECKHE CBOMCTBA KUCIOT. Ps aktuBHOCTM MeTaiuioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Conmu. Homenknarypa coneil (MexayHapoaHas U TpuBUalbHas). DU3MUECKHE U XUMHUYECKUE
cBoricTBa cosell. [lonyuenue coieil.

['eneTnueckast CBA3b MEXKY KJIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.

XVUMUYECKUN 3KCIEPUMEHT: KaueCTBEHHOE OIPEICIICHUE COAEpKaHUS KUCIOpOoJa B BO3IYyXE;
nojilydyeHue, coOupaHue, pacro3HaBaHME M H3YYEHHE CBOICTB  KHUCJIOpOAa; HabOrogeHue
B3aMMOJICIICTBUS BEIIECTB C KHUCIOPOAOM W YCIOBHS BO3HUKHOBEHHUS U NPEKpPALICHHUs] TOPEHUs
(moxapa); o3HaKOMJIEHHE C OOpa3laMi OKCHJIOB U ONKCAaHHWE UX CBOWCTB; IMOJyde€HHUE, COOMpaHue,
pacrno3HaBaHKe U U3y4YeHUE CBONCTB BOJIOpO/1a (TOPEHNUE); B3aUMOJICHCTBUE BOJIOPO/Ia C OKCUIOM MEAH
(1) (BO3MOKHO HCIIOJIB30BAHKE BUAEOMATEPHAIOB); HAOIIOACHHE 00PA3IOB BEIIECTB KOJIHYECTBOM |
MOJIb; HCCIEOBaHWE OCOOEHHOCTEH pacTBOPEHHUS BEUIECTB C Pa3iMYHON PAacTBOPUMOCTHIO;
MPUTOTOBIICHUE PACTBOPOB C OMNpenelIEHHOW MaccOoBOM J0Jeil  pacTBOPEHHOTO  BEIIECTBA;
B3aMMOJICIICTBE BOJBI C MeTalyIaMH (HAaTpUeM M KalbliieM) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); OMpEJEJICHHE pPACTBOPOB KHUCIOT M IIEJOYEeH C TIOMOIIbI0 HHAUKATOPOB;
UCCleIoBaHHe 00pa3lioB HEOPraHWYECKUX BELIECTB PA3IMYHBIX KIACCOB;, HAONIOJCHHWE H3MEHEHUs
OKpPACKH UHIUKAaTOPOB B pACTBOpPAaxX KUCIOT U IIeNoueii; n3ydeHue B3auMoeiicteus okcuaa meau (1I) ¢
pacTBOPOM CEpHOM KHUCIOTHI, KHUCIOT C MeTajulaMd, peakuuid HeWTpalu3aluu; MOoJydeHHe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOTO MeTaljia APYTMM M3 pacTBOpa COJNU; peEIlleHHe
AKCIIEPUMEHTATBHBIX 3a/a4 10 TeMe «BakHel11e Ki1acchl HeOPraHMYeCKUX COSTUHEHUI.

IHepuoauveckuii 3akon u [lepunoanyeckasi cucreMa XuMudeckux jaemenTon /1. U.
MenaeneeBa. CtpoeHue aToMOB. XUMHYeCKasi CBA3b. OKHUCINTEILHOBOCCTAHOBUTEIbHbIE
peakuumn

[lepBble MOMBITKA KiIacCU(UKAIMKA XUMHYECKHX deMeHTOB. [loHATHE O Tpymnmax CXOJHBIX
AJIEMEHTOB (IIETIOYHbIE W IIEJIOYHO3EMENbHBIE METAJUIbl, TaJIOTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpPBIE 00pa3yroT aM(pOTEPHBIE OKCUBI U THAPOKCH/IBI.

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux sneMeHtoB [[. M. Menneneesa.
Kopotkonepuoanas u jumaHonepuoanas Gpopmsl [lepuoaundeckoii cicTeMbl XUMHUYECKUX JIEMEHTOB /1.
N. Menneneesa. Ilepuoasl u rpynmsl. @PU3HYECKUM CMBICT MTOPSAIKOBOTO HOMEPA, HOMEPOB IEPUOJIA U
TPYIIIBI DJIEMEHTA.

Crtpoenue aromoB. CocTaB aTOMHBIX siziep. M30Tomnbl. DnekTpoHsl. CTpoeHHE 3IEKTPOHHBIX 000JI0UeK
atomMoB mnepBeIXx 20 xumuueckux dsyeMeHToB llepuommueckoit cucrembr JI. M. Menaeneesa.
XapakTepucTuKa XUMHUYECKOr0 3JIEMEHTa II0 €ro mnojoxkeHuro B llepmoamueckon cucreme [I. .
MeHpeneena.

3aKOHOMEPHOCTH M3MEHEHHUsI paJdyca aTOMOB XHWMHYECKHX JJEMEHTOB, METAUIMYECKUX H
HEMETAJUIMYECKUX CBOWMCTB IO Tpynmam U TnepuogaM. 3HadyeHue [lepronnueckoro 3akoHa H
[Iepnonnueckoi cHCTEMBI XUMUYECKUX JIEMEHTOB JUISl pa3BUTHA HayKu U npakTuku. /1. . Mennenees
— Y4YE€HBIN U TpaXKTaHMH.

Xumudeckasi cBsa3b. KoBaneHTHas (TONsApHAs W HEMOJISIPHAS)) CBsI3b. DJIEKTPOOTPHUIIATEIHLHOCTH
XUMHYECKHX 31eMeHTOB. MloHHAs CBS3b.

Crenensr okucienus. OKUCIUTEIHLHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKHUCICHHS W
BOoCCTaHOBJEHM. OKHCIUTEIN U BOCCTAHOBUTEIIH.



XUMHUYECKUH SKCIIEPUMEHT: H3yudeHHE 00pa3IOB BEIIECTB METAINIOB U HEMETAJIOB; B3aMMOICHCTBUE
THAPOKCHJIA ITMHKA C pPacTBOpaMHU KHUCJIOT W IIEJIOYEH; MPOBEACHUE OIBITOB, WJLTFOCTPHPYIOLIUX
MIPUMEPBI OKUCITUTETHFHO-BOCCTAHOBUTEIBLHBIX PEaKIIUi (TOPEHUE, PEAKIINH PA3JIOKCHHS, COSTUHEHUS).

Me:xknpeamMeTHble CBI3H

Peanu3zaiuss MEXIpeIMETHBIX CBSI3ed MPU M3YYCHHH XMMHH B 8 KJIacCe OCYIIECTBIISCTCS 4Yepe3
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TMOHSATHH, SBISIONUXCS
CUCTEMHBIMU JIJISl OTJENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mmue ecTecTBEeHHO-HAYYHbIE MOHATHS: HAYYHBIN (DAaKT, THIIOTE3a, TCOPHsl, 3aKOH, aHAJIN3, CHHTE3,
KJIacCU(UKALIUS, TIEPUOTUYHOCTh, HAOIIOICHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPEHUE, MOJICIIb,
SIBIICHUE.

®dwusuka: MaTepusi, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHI, U30TOIBI, PaTUOAKTUBHOCTS,
MOJICKYJIa, AJIEKTPUUYSCKUH 3apsiji, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
(bu3nvecKre BEIIMYUHBI, €IUMHUIIBI K3MEPEHHsI, KOCMOC, TUTaHETHI, 3BE31b1, COJHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPO/IBI, ITOJIE3HBIC HCKOTIAEMbIE, TOTLITBO,
BOJIHBIC PECYPCHI.

9 knacc

BemniecTBo n XMMHUECKask peaKius

Ilepnonnueckuilt 3akoH. Ilepmonmueckas cucrema xumudeckux snemeHtoB [[. M. Menpeneesa.
CrpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMMUYECKHUX AJIEMEHTOB IEPBBIX TPEX
NEPUOJIOB, Kalus, KalblLMsl U HX COEAUHEHUH B COOTBETCTBUU C IIOJIOXKEHHEM »3JIEMEHTOB B
IIepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMHUYECKON CBA3H. THIIBI KPUCTAJUIMYECKUX PELIETOK, 3aBUCHUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKHUX BEIIECTB (MEXIyHapoJgHas M TpHUBHAJIbHAas).
XHWMHYECKHE CBOMCTBA BELIECTB, OTHOCSIIMUXCS K PA3IMYHBIM KJlacCaM HEOPTaHWYECKUX COCIUHEHMH,
TEHETUYECKAs CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccugukanus XUMHUYECKHMX peakluidl MO pa3iMyHbIM NpU3HAaKaM (10 YHUCIYy M COCTaBy
Y4YacTBYIOIIMX B pEaKIUM BELIECTB, MO TEMJIOBOMY 3(P(EKTy, M0 M3MEHEHHUIO CTEIEHEH OKUCIICHUS
XUMHUYECKUX 3JEMEHTOB, MO0 OOpaTMMOCTH, IO YYaCTHIO KaTajau3aTropa). JK30- U SHAOTEpPMHUUECKUE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonsiTHE O ckopocTH XUMHUYECKOM peakiuu. [ToHsTHE 06 0OpaTUMBIX U HEOOPATUMBIX XMMUYECKUX
peakuusx. [IoHATHE 0 TOMOTE€HHBIX U T€TEPOT€HHBIX peakusaX. [IoHATHEe 0 XUMHUYECKOM PaBHOBECHUU.
@DaxTOopHl, BAUSIOLUINE HA CKOPOCTh XUMUYECKON PEaKIIUU U MOJI0KEHUE XUMHUECKOTO paBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHOBOCCTAHOBUTEIBHON peakuuu. CocraBnenue YpaBHEHUH OKHCIIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIMi C UCIIOIb30BAHUEM METO/Ia JIEKTPOHHOTO OajaHca.

Teopust PIEKTPOTUTUYECKON AUCCOUUALMMU. DIEKTPOJIUTHI U HE- SJIEKTPOJUThI. KaTHOHBI, aHUOHBI.
MexaHu3M TUCCOLMaliY BEIIECTB € Pa3InYHBIMU BUJAMH XUMUYECKOU cBsA3H. CTeneHb AUCCOIHAIINH.
CunbHbIe U crabble JIEKTPOIUTHI.

Peakumuu wmoHHOro oOMeHa. YcIoBHA TPOTEKAaHUS pEaKUWid HMOHHOTO OOMEHa, NOJHBIE |
COKpalI€HHbIE HOHHBIE YypaBHEHHs peakiuil. CBOMCTBa KHCIOT, OCHOBAaHUH M COJIEH B CBETE
MPEJCTaBICHUN 00 3MEKTPOIUTUYECKOH nucconuanuu. KadecTBeHHbIE peakiuu Ha WoHbI. [loHsTHE O
TUAPOJIN3E COJIEH.



XUMHUYECKUH  SKCHEPUMEHT: O3HAKOMJIEHME C€  MOJEISIMH  KPUCTAIMUECKUX  PEHIETOK
HEOPraHMYeCKUX BEIECTB — METAJUIOB M HeMeTaioB (rpadura M anMasa), CIOKHBIX BEIIECTB
(xnopuja HaTpus); MCCIEIOBAHHWE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM pEakUuu OT BO3JEHCTBUS
pasiuyHbIX  (PAKTOPOB; HCCIIEAOBAHUE DJIEKTPONPOBOAHOCTH pAcTBOPOB BELIECTB, IIpolecca
JUCCOLMALIMKI KUCIIOT, LeJIouei 1 cosell (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEPUAIIOB); IPOBEICHUE
OIIBITOB, WUTIOCTPUPYIOIIMUX MPU3HAKU NPOTEKAaHUs peakiuii HOHHOro oOMeHa (o0pa3oBaHME Ocajka,
BbIJICJICHUE rasa, oOpa3oBaHue BO/JIBI); OTIBITOB, WILTIOCTPUPYIOIIUX IPUMEPHI
OKHCIIUTEIIbHOBOCCTAHOBUTENIBHBIX ~ PEAaKUUil (TOpeHHe, peakuud pas3jIoXKeHHs, COCIHHEHUS),
pacro3HaBaHHE HEOPraHWMYECKHX BEIIECTB C MOMOIIbIO KaYECTBEHHBIX PEAKIMH HAa MOHBI; PELICHUE
HKCIEPUMEHTAIBHBIX 33/1a4.

Hewmeransl u uX coeAMHEHUS

OOmast xapakTepucTuka TranoreHoB. OCOOEHHOCTH CTPOCHHMS AaTOMOB, XapaKTEPHbIC CTETCHU
okucnenus. CTpoeHne M (PHU3MUECKUE CBOICTBa MPOCTHIX BEIIECTB — TAJIOI€HOB. XUMHUECKUE
CBOWCTBA Ha MpUMepe XJopa (B3aMMOJEHCTBME C METaUIaMHM, HEMETaUIlaMH, IIeJI0YaMu).
XnopoBonopon. ComnsiHast KHCIIOTa, XHMHUYECKHE CBOWCTBA, MOJTydeHHe, IpuMeHeHue. JlefictBue xiopa
U XJIOPOBOJIOPO/Ia Ha OPraHU3M YesoBeKa. BajkHelune X10puasl M UX HaX0XKJIEHHE B IPUPOJIE.

OO6mas xapakrepucTuka 1eMeHToB VIA-rpynmnbl. OcOOEHHOCTH CTPOEHMs aTOMOB, XapaKTEepHbIE
CTEINEHU OKUCIICHUS.

Crpoenne u (usnueckue CBOWCTBA IMPOCTBIX BEIIECTB — KHCIOPOAAa U Cepbl. AJIOTPOIHBIE
MOIU(UKAIMK KUCIOPO/Ia U cepbl. XMMHUECKUE CBOicTBa cepbl. CepoBOA0OpPO, CTPOCHHE, (PU3HUECKUE
U XUMHYecKkHe cBoiicTBa. OKCUABI cepbl KaK MPEICTaBUTENIN KUCIOTHBIX OKCUIOB. CepHas KUCIOTa,
¢du3nyeckre U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeICTaBUTENs Kiacca KUCIOT U Creln(pudeckue).
XUMHUYECKUE PEaKIMH, JIeXkKallMe B OCHOBE MPOMBILIIIEHHOIO Coco0a MOJyYyeHHsI CEpHOM KHCIIOTHI.
ITpumenenue. Conu cepHOM KHCIOThI, KaUeCTBEHHAs peakiys Ha cyabgar-noH. Haxoxaenue cepsl u eé
COeJMHEHUIl B mpupojae. XUMHUECKOE 3arpsi3HEHHE OKpYXKarolled cpelbl COEAMHEHUSIMH Cephbl
(KUCIIOTHBIE IO, 3arPSA3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPeI0TBPAIICHUS.

OO0mas xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIC
CTETIEHU OKHCIICHUSI.

A30T, pacrpocTpaHeHHe B Tpupoje, (u3ndeckne W XMMUYECKHe cBoiicTBa. KpyroBopoT asora B
npupojie. AMMHaK, ero (u3NYecKHne W XMMHUYECKHE CBOWCTBA, MoNydyeHWe W TpuMeHeHue. Coim
aMMOHWUSI, X (pU3MUECKHEe M XMMUYECKHE CBOMCTBA, MpUMeHeHne. KadecTBeHHast peakiusi Ha MOHBI
aMMOHHUA. A30THasl KMcCOTa, €€ TojydyeHue, (u3Mueckue U XUMHUYECKHe CBoiicTBa (oOmmme Kak
MPEJCTaBUTENS Kilacca KUCIOT M cnenuduyeckue). Mcnomp30BaHne HUTPATOB M COJIEH aMMOHHS B
Ka4ecTBE MUHEPAIBHBIX YAOOpEHHA. XUMHUECKOE 3arps3HEHHUE OKPYKAIOMIEH Cpebl COCTMHEHUSIMHU
a30Ta (KUCIOTHBIE 0XKIH, 3arps3HEHUE BO3TyXa, TOYBBI U BOJOEMOB).

®ocdop, amtorponHsle Mogudukanuu ¢ocdopa, Gusnueckue U XUMHUUYecKHe cBoicTBa. OKcHJ
docdopa(V) u pochopnas kucnora, puznUecKre U XUMHUUECKHE CBOWCTBA, TonyueHue. Mcnonb3oBanue
¢dochaToB B kKauecTBE MUHEPAIBLHBIX Y100PEHUH.

OO6mas xapakrepucTuka 1eMeHToB [VA-rpynnbel. OcoOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE
CTEIIEHU OKUCIICHUSI.

VYraepon, alioTponHble MOAU(UKALINY, pacCIpOCTPaHEHHE B MPHUPOJE, PU3UUECKUE U XUMHUUECKUE
cBoiictBa. AncopOuumsi. Kpyrosopor yriepoma B mpupoae. Okcunabl yriaepoja, ux (HU3UYecKue u
XAMHAYECKHE CBOWCTBA, JCHCTBUE Ha JKUBBIC OPTaHU3MBI, TIOJYYCHUE W TIPUMEHEHHE. DKOJOTHUECKUE
npoOseMbl, cBsi3aHHBIE ¢ okcuaoM yriaepoaa(lV); rumoresa riao0anbHOrO MOTEIJICHUS KIMMATa;
MapHUKOBBIA A (dekT. YrompHas KUCIOTa W €€ COoNM, UX (PU3MUECKHe M XWMHUYECKHE CBOWCTBA,
nojrydeHre U npuMenenue. KauectsenHas peakiusi Ha kapOoHaT-HOHBL. Mcronp30Banne kapOOHATOB B
OBITY, MEIUIIMHE, IPOMBIIIIEHHOCTH U CEIbCKOM XO035HCTBE.



[TepBoHauanbHbIe MOHATHS 00 OPraHMYECKUX BEILECTBAX KaK O COEIMHEHUAX yriepoa (MeTaH, 3TaH,
STUJICH, aleTUJIEH, JTAaHOJ, TJIMIEPHH, YKCyCHas KucioTa). X cocTaB M XMMHMYECKOE CTpPOEHUE.
IToHATHE 0 GMONOTMYECKH Ba)XKHBIX BELIECTBAX: jKUpax, Oelkax, yrieBoJaX — U MX POJM B JKU3HU
4esioBeKa. MarepualbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COEMHEHUN.

Kpemuuii, ero ¢usmueckue u XMMHUYECKHE CBOICTBA, Mojy4yeHue M mnpumenenue. CoeaumHEHUs
KpemHus B mpupone. OOmme npexacraBieHuss o6 oxcuiae kpemMHHA(IV) M KpeMHUEBOW KHCIOTE.
Cunukartel, UX UCIOJB30BaHUE B OBITY, MEAMILIMHE, MPOMBIIUIEHHOCTH. BaxkHeiine cTpouTeabHbIe
MaTepHalibl: KEpaMHUKa, CTEKIIO, IIEMEHT, 0eTOH, xee300eToH. IIpobiaeMbl 6e301macHOTr0 NCIOIb30BAHUS
CTPOMTENbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN )KU3HU.

XUMHUYECKUH 3KCIIEPUMEHT: M3y4YeHHE OOpa3l0OB HEOPraHWYECKUX BEIIECTB, CBOWMCTB COJISTHOU
KHMCJIOTBI; TPOBEACHHE KAYECTBEHHBIX PEAKLUMUH Ha XJOPUA-HUOHBI U HAOIIOJEHUE INPU3HAKOB HX
MPOTEKAHUS; OTBITHI, OTPAKAOUIHE (PU3MUECKUE U XUMUYECKHE CBOWCTBA TAJIOTEHOB U UX COCMHEHUI
(BO3MO’KHO UCTIOJIb30BaHUE BUAEOMATEPHUAIIOB); 03HAKOMIICHHE C 00pa3LiaMH XJIOPHIOB (TaJIOr€HUIOB);
O3HAKOMJIEHHUE C 00pa3liaMy cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO MCIIOIH30BAHNE BUICOMATEPHAIIOB);
HaOJr0IeHNe Tpolecca OOYTIMBaHMS caxapa IO JeHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
U3yuyeHHe XUMHUYECKUX CBOMCTB pa30aBI€HHON CEPHOI KUCIIOTHI, IPOBEICHUE KaUeCTBEHHON peakluu
Ha cyJb(haT-uoH U HaOII0/IeHUEe MTPU3HAKA €€ MPOTEKaH!s; 03HAKOMJICHHE C (PU3HMUECKUMH CBOMCTBaMU
a30Tta, (hocopa 1 UX coeTMHEHNUH (BO3MOKHO UCIOIb30BAHNE BUICOMATEPHAIOB), 00pa3liaMy a30THBIX
u GocopHbIX ynoOpeHui; nonyueHue, cooupaHue, pacrio3HaBaHue U U3y4eHHE CBOWCTB aMMUAKa;
IIPOBE/IEHUE KAaYEeCTBEHHBIX PEAaKUUH Ha MOH aMMOHMA M (GocdaT-MOH U HM3y4YEHUE HPU3HAKOB HX
IPOTEKaHMs, B3aUMOJCHCTBUE KOHLEHTPUPOBAHHON a30THOM KHUCIOTBI € MEIbI0 (BO3MOXKHO
HCIOJIb30BaHUE BUAECOMATEPUAIIOB); U3yUEHHE MOJEIeH KPUCTAIUIMYECKUX PEeIIETOK anmasa, rpadura,
¢yiepeHa; 03HaKOMIJIEHUE ¢ IPOLIECCOM aJICOPOLIMH PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM
U YCTPOICTBOM HpPOTHUBOrasa; IOJydyeHHE, COOMpaHUE, pacllo3HaBaHME W H3YyYEHHE CBOMCTB
YIJIEKUCIIOTO Ta3a; MpOBe/leHNE KaueCTBEHHBIX PeaklMi Ha KapOOHAT- U CHIIMKAT-UOHBI U U3y4YEHUE
IIPU3HAKOB UX MPOTEKaHMs; O3HAKOMJIEHUE C NMPOAYKLIHUEH CUIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE
SKCIEPUMEHTAJIBHBIX 3a1a4 110 TeMe «BakHel1e HeMeTallIbl ¥ X COCIUHEHUS.

MerTanisl U UX COeIMHEHUS

OO0miass XxapakTepUCTUKa XMMHYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHWU MX TOJIOKEHHS B
[Tepuonnueckoii cucreme xumuueckux snemeHToB J[. 1. MenneneeBa u crpoeHust atomoB. CTpoeHHE
MeTaJlJIOB. MeTayuinyeckas CBsi3b M MeTaJUIMUECcKas KpUCTAJUIMUecKas perérka. DIeKTpOXUMHUECKUN
psaa HampspkeHud MetaiuioB. dusmueckre M XMMHUYECKHE CBOMCTBAa MeTauioB. OOmue crnocoOsbl
noJiyueHus: MetasuioB. [loHsATHE 0 KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUThl X OT KOPPO3HUHU.
Crnnassl (CTalb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.

[Ilenounble Metaybpl: mnonoxkeHue B llepuwomnueckol cucreme XuMuueckux snemeHtoB J[. U.
MenzeneeBa; CTpOCHHE UX aTOMOB; HaAX0XKJIeHUE B npupoze. Puznyeckue 1 XuMUYECKHe CBOMCTBA (Ha
npuMepe HaTpus 1 Kanus). OKCUAbI ¥ THIPOKCUABI HATpuUs U Kanus. [[puMeHeHne nenoyHbIX MeTasioB
U UX COeIUHEHHH.

[IlenoyHO3EMENBHBIE METAUIBI MAarHud M KalpLui: mosiokeHne B Ilepumonmdeckoi cucreme
xumuueckux anemeHToB J[. WM. MeHngneneeBa; cTpoeHME HX aTOMOB; HAaxOXKICHHE B IPUPOAE.
du3nuecKkue 1 XUMHUYECKUE CBOIMCTBAa MarHus W Kayublus. BaxHele coeqMHeHUs KaubIus (OKCUJ,
THJIPOKCU, COIH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS.

AmoMuHuii: nonoxenue B Ileproguueckoil cucreme xumuueckux aiaemeHToB [[. M. Menneneesa;
CTPOCHHME aToMa; HaxoKJAeHue B mnpupoje. Pusnueckue M XHUMHUUYECKUE CBOWCTBA AIIOMUHUS.
AMpoTepHbIe CBOICTBA OKCHJIA M THJIPOKCUAA AITIOMUHUSI.



Kenezo: monoxenne B Ilepuommueckoil cucreme xumuyeckux sieMeHtoB [[. M. MenneneeBa;
CTpOEHHE aToOMa; HaxoxAeHue B mpupone. dusnueckue U XMMUYECKUE CBOMCTBA jkeje3a. OKCuibl,
ruapokcuabl u cou xxenesza(ll) u sxenesa(Ill), ux cocra, cBOWCTBA U MOTyUYEHUE.

XVUMHYECKUIN SKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3l[aMl METaIOB M CIUIABOB, MX (DPU3MUYECKUMU
CBOMCTBaMM;,  M3Y4YCHHE  pPE3yJbTaTOB  KOPPO3UHM  METAJUIOB  (BO3MOXXHO  HCIIOJB30BAHHE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOACHCTBUS OKCHJIA KAIBIHS M HATPUS C BOJOH (BO3MOXKHO
HCII0JIb30BaHNUE BUJIEOMATEPHAIIOB); UCCIEAOBAHUE CBOMCTB KECTKOM BOJIBI; IIpOLIecca TOPEHUS Kele3a
B KUCJIOpO/ie (BO3MOXKHO HCIIOIb30BAHUE BUACOMATEPUAIOB); MPU3HAKOB MPOTEKAHMS KaYECTBEHHBIX
peakuuii Ha WOHBI (MarHus, Kajablus, amoMuHHs, 1uHKa, sxene3a(ll) m xenesa(lll), memu(ll));
HaOJItOJICHUE M OINKCAaHUE TPOIECCOB OKPAIIMBAHUS TJIAMEHHM WOHAMH HATPHS, KAIUS WU KaJbIUs
(BOBMOXKHO WCIIOB30BAaHUE BHUACOMATEPUAIIOB); HCCIEIOBAaHUE aM(pOTEPHBIX CBOMCTB THIPOKCHUIA
QTIOMUHUS U TUIPOKCHUA IIMHKA; PEIICHHE SKCTIEPUMEHTANIbHBIX 33]1a4 110 TeMe «BaxxHenme MeTasibl
U UX COCJIUHEHUSI.

XHUMHA ¥ OKpYXKarolas cpena

HoBsle MmaTepuansl u TexHoJIOTUU. BeliecTBa U MaTepuasbl B TOBCETHEBHOM )KU3HH YeTIOBeKa. XUMUS
U 3710poBbe. bezonacHoe UCIOIb30BaHUE BEIIECTB U XMMHUECKUX peakuuii B ObiTy. IlepBas momorrsb
IIPU XUMHUYECKUX OXOorax M OTpaBiieHUsX. OCHOBBI 3KOJOTMYECKOM TI'PaMOTHOCTH. XUMHUYECKOE
3arpsi3HEHUE OKpYXKarouleil cpenbl (mpenaenbHas qomyctumas konueHntpauus Bemiects — [1/1K). Ponb
XUMHH B PEIICHUN IKOJIOTUYECKUX MPOOIEM.

[IpuponHble HMCTOYHHMKH YIJIEBOAOPOJIOB (Yrojb, NPUPOIHBIA Tra3, HEPTh), MNPOIYKTBl HUX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH.

XYUMUYECKUN OKCHEPUMEHT: H3ydeHUEe OO0pas3lloB MaTepuanoB (CTEKIO, CIUIaBbl METAJlIOB,
MIOJINMEPHBIE MaTepUaJIbI).

MexnpeameTHbIe CBSI3U

Peanuzanus MeXIpenIMETHBIX CBsI3€d NMPU HM3YYEHMM XMMHUU B 9 Kilacce OCYLIECTBIISIETCS uepe3
UCIIOJIb30BaHWE Kak OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK M TMOHATHH, SBISIOLIUXCA
CUCTEMHBIMU ISl OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT0 KA. Peann3anus MexXpeIMeTHbIX
CBSI3el NpU H3yYEeHUM XUMHM B 9 Kjacce OCYIIECTBISETCS uepe3 MCIIOJIb30BaHME KaK OOIIuX
€CTECTBEHHO-HAyUHBIX MOHATUIM, TaK W TMOHATHH, SBIAIOLMXCS CUCTEMHBIMU JUIS OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0u1e ecTecTBEHHO-HAYUHBIE MOHATH: HAy4YHbIN (akT, rUIOTe3a, 3aKOH, TEOpHsl, aHaJIU3, CUHTE3,
Kjaccuukanus, NepuoANIHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJIETUPOBaHHUE, U3MEPEHHE, MOJIENb,
SIBJICHUE, TAPHUKOBBIHN 3((EeKT, TEXHOJIOTUS], MaTEpUAIIbI.

®dusmka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIHJ, U30TONbI, PaJUOAKTUBHOCTD,
MOJIEKYJIa, AJIEKTPUUYECKUI 3apsii, MPOBOIAHMUKM, IOJYNPOBOAHUKH, AUIIEKTPUKH, (HOTODIEMEHT,
BEIIECTBO, Tel0, OOBEM, arperarHoe COCTOSHUE BeIllecTBa, Tra3, pacTBOpP, pPacTBOPUMOCTH,
KpUCTAJIJINYECKasi pelI€TKa, CIUIaBbl, (PU3NYECKUE BEIMYMHBI, €IUHUIBI H3MEpPEHUs, KOCMUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust:  Qgorocunres, apixaHue, Ouocdepa, dSKocuCTEMa, MHUHEpalbHblE  YA0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MEHEPAITBI, TOPHBIE TTOPOJIBI, TOJE3HBIE HCKOTTaeMbIe, TOTUTHRO,
BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS IMPOTrPaMMbl OCHOBHOTO OOIEro oOpa3oBaHUsS JOCTHTAlOTCS B
Xo7ie OOy4eHHs] XMMHHM B €JUHCTBE YUYEOHOH W BOCHHTATENLHOW nAesTenbHOCTH OpraHu3anud B
COOTBETCTBUU C TPAAULMOHHBIMA POCCUMCKUMHU COLIMOKYJIBTYPHBIMA M JTYXOBHO-HPAaBCTBECHHBIMH
LEHHOCTSAMHU, IPUHATHIMH B O0IIIECTBE MPaBUIaMH U HOPMaMU MOBEJECHUS U CIIOCOOCTBYIOT ITpoLieccam
CaMOII03HAHUs, CAMOPA3BUTHUS U COLUAIM3AIINH 00Y4aIOIIHUXCS.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pPe3yNbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO 00IIEero o0pa3oBaHusl JOCTUTAIOTCS B
Xo7e OOy4eHHsT XMMHHM B €JUHCTBE YUYEOHOH W BOCHHTATENLHOW nAesTenbHOCTH OpraHu3anud B
COOTBETCTBUU C TPAAULMOHHBIMA DPOCCHUMCKUMHU COLMOKYJIBTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH
LEHHOCTSIMH, TIPUHATHIMH B O0IIECTBE MPaBHJIaMH 1 HOPMaMH TIOBEJICHUS U CITIOCOOCTBYIOT IpoIieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS M COLMAIM3AIMN 00yJaromuxcs. JINYHOCTHBIE pe3yabTaThl OTPAKAIOT
c(OpMHPOBAHHOCTH, B TOM YHCJIE B YACTH:

HanI/IOTI/I'{eCKOI‘O BOCIIMTAaHUA

1) OCHHOCTHOI'O OTHOHICHHUSA K OTCUCCTBCHHOMY KYJIbBTYPHOMY, HCTOPUYCCKOMY MU HAYYHOMY
HaCJICIUI0, IOHMMAaHHUA 3HAYCHUA XUMHUYECKOM HAaYKH B )KU3HHU COBPEMCHHOI'O O6H.I€CTB8., CIIOCOOHOCTH
BJIaACTDb I[OCTOBGpHOﬁ HH(i)OpMaHHeIZ O ICpCHOBBIX MOOCTHIXCHHUAX W OTKPBITHUAX MHpOBOfI n
OTEYECTBEHHOM XUMHUH, 3aUHTECPCCOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpOﬁCTBC Mupa u 06H_[6CTB8.;

I'paknaHCcKOro BOCIIMTAHMS

2) IpeICTaBIICHHs O COIMAIBHBIX HOPMaXxX W MPaBHJIaX MEKINYHOCTHBIX OTHOIICHUN B KOJIJICKTHBE,
KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOINECTBEHHO IIOJIE3HOM, Y4eOHO-HCCIIEI0BATEIbCKOM,
TBOPUYECKOH U JAPYTUX BUAAX JEATSIBHOCTH; TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOU JIEATEIIBHOCTH
IIPpHU BBIIIOJIHCHHUHN y‘-IC6HI)IX, IMO3HABATCJIbHBIX 3a/a4, BBIIIOJIHCHUHN XUMHYCCKUX OSKCIICPUMCHTOB,
CO31aHnNn y‘Ie6HI)IX IMPOCKTOB, CTPCMJICHUSA K B3aUMOIIOHUMAHUIO U B3aMMOIIOMOLIU B IMPOLECCE 3TOH
yq€6HOﬁ JACATCIIbPHOCTH, TOTOBHOCTU OIICHHBATH CBOE MOBCACHUE U IMOCTYIIKKU CBOUX TOBapHHIGﬁ C
MMO3UIIMHU HPABCTBCHHBIX U ITPABOBLIX HOPM C y‘IéTOM OCO3HaHUA HOCJ'[GI[CTBI/Iﬁ IMOCTYIIKOB;

ILleHHOCTH HAYYHOI'0 MO3HAHMS

3) MHPOBO33PEHYECKHUX MPECTABICHHIA O BEIICCTBE U XUMUYECKOW PEaKIMU, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIINX OCHOBY JJIsi IOHUMaHUS CYIIHOCTH HAYYHOU
KapTUHBI MMpPA; MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOAbI, B3aMMOCBA3IX
YesioBeKa C MPUPOJHON Cpesloil, 0 posi XMMHHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEI;

4) mo3HaBAaTENIbHBIX MOTHBOB, HAIPABICHHBIX HA MOJYYCHHE HOBBIX 3HAHHH [0 XHUMHH,
HEOO0XOAUMBIX JUIs 0OBSICHEHUS HA0II0/IaeMbIX MTPOLIECCOB U SIBJICHUM;

5) mno3HaBarenpHOR, WHOOPMAIMOHHON M YHTATENCKOH KYIbTYphl, B TOM 4YHCJIEC HABBHIKOB
CaMOCTOSITENIbHOM PabOThl € Y4eOHBIMHM TEKCTaMH, CIPaBOYHON JUTEpaTypoil, JOCTYIMHBIMU
TEXHUYECKUMHU CPeACTBaMH UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

6) wuHTepeca K OOYYCHHIO M TO3HAHMIO, JIIOOO3HATEILHOCTH, TOTOBHOCTH M CIHOCOOHOCTH K
caM0o00pa3oBaHMIO, TPOEKTHOM M HCCIEeI0BATEIbCKONW NESATETbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHS 00y4eHUS B AJIbHEHIIEM;

DopMHPOBAHUSA KYJIbTYPBbI 310POBbS
7) 0CO3HaHMS LIEHHOCTH >KU3HHM, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3J0POBbIO, YCTAHOBKH Ha
3JI0pOBBIIl 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUIA U HENPUATHS BPEIHBIX NMPHUBBIYEK (YIOTpeOIeHUS



QJIKOTOJIS, HApPKOTHKOB, KYpEHHS), HEOOXOIWMOCTH COOJIONEHUS TMpaBUil OE30MacHOCTH TIpH
00palieHny ¢ XUMHYECKIMH BEIIECTBAMHU B OBITY U pETbHOM KHU3HH,

TpyaoBoro BOCIUTAHUS

8) mHTEepeca K MPaKTUIECKOMY M3yUeHHUI0 npodeccril U TpyAa pasIudHOro pojia, YBAKEHHUE K TPYAY
" pe3yjibTaTaM prl[OBOfI ACATCIIBHOCTH, B TOM YHUCJIC HA OCHOBC IMMPUMCHCHUA IPCIMCETHBIX 3HAHUU 110
XUMHH, OCO3HAHHOTO BBIOOpA WHAWBHUYaTbHOW TPACKTOPUU MPOJOJIKCHHS OOpa30BaHUSA C YIETOM
JIMYHOCTHBIX HMHTCPCCOB U CHOCO6HOCTI/I K XHMUHUH, O6I.I.[CCTB€HHBIX HHTCPECOB U HOTpe6HOCTCfI;
YCHEImHOW TPO(ECCUOHATBLHOM NEATEIHbHOCTH W PA3BUTHS HEOOXOJUMBIX YMEHUW; TOTOBHOCTB
alanTHPOBATHCS B MPO(EeCCHOHANBHOM cpene;

IKO0JIOTHYECKOT0 BOCIIUTAHUS

9) »9KOJOrMYecKH Ienaeco00pa3HOro OTHOLICHHS K MPHPOJE Kak MCTOYHUKY JKU3HH Ha 3emie,
OCHOBE €€ CyIEeCTBOBAHHUSA, MOHMUMAHUS LEHHOCTH 30POBOr0 M Oe3omacHoro oobpasza KHU3HH,
OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHOMY (PM3UYECKOMY U ICUXHUYECKOMY 3/10pPOBbI0, OCO3HAHUS
LIEHHOCTH COOJIOEHUS MpaBWil OE30M1aCHOrO MOBEIECHUs NpHU padoTe C BEIIECTBAMU, a TAaKKE B
CUTYalUsX, YTPOXKAIOLUX 30POBBIO U KU3HU JIIOJIEH;

10) cmocoOHOCTH MPUMEHSTH 3HAHHS, MMOJyYacMble MPU M3YYCHUHM XUMHH, JJIS PEIICHUS 3ajad,
CBSI3aHHBIX C OKPY)KAIOIIEH NPUPOJHOW CpEeAOM, IMOBBILEHUS YPOBHS 3KOJIOIMYECKON KYIbTYpBI,
OCO3HaHMS TJ00AJBHOIO XapakKTepa 3KOJOIMYECKUX HpoOjeM M IyTedl HX peleHHs HOCPeICTBOM
METO/I0B XVMHH;

11) SKOJOrMYECKOrO  MBIIUICHHS, YMEHHUS pPYKOBOJICTBOBATHCS MM B  TIO3HABATEJIbHOM,
KOMMYHHMKaTUBHOW U COLIMATIbHON IIPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe meTanpeaMeTHBIX Pe3yabTAaTOB BBIICISAIOT 3HAYMMbIE 17151 JOPMUPOBAHUS MUPOBO33PEHUS
oOIIeHay4YHbIE TTOHATUS (3aKOH, TEOPHS, MPUHITUI, TUI0TE3a, (DaKT, CUCTEMA, MTPOIIECC, IKCIIEPUMEHT U
1p.), KOTOPBIE UCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEAMETax U MO3BOJISIIOT Ha OCHOBE
3HAHUW M3 2TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LIEJIOCTHON HAyYHOW KapTHUHE MHUpa, U
yHHUBEpCalIbHbIE Y4eOHbIE NEeHCTBUS (IM03HABATEIbHBIC, KOMMYHHUKATUBHBIE, PETYISTUBHBIE), KOTOPHIE
o0ecrneunBarOT POPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY TJIAHHUPOBAHUIO U OCYILECTBICHUIO
y4eOHO IesTeTbHOCTH.

MetanpeameTHbie pe3yiabTaThl OCBOCHHSI O0pa30BaTEIbHOW MPOTpaMMbl MO XUMHH OTPaKaroT
OBJIAJICHUE YHUBEPCAIbHBIMHU II03HABATEIBHBIMU JECUCTBUAMH, B TOM YUCJIE:

ba3oBbIMHU JIOTHYECKNMU JeCTBUSIMHA

1) yMeHHeM HCIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBINUICHHS TPU OCBOCHUH 3HAHUIT: paCKpPBIBAThH
CMBICT XMUMHUYECKUX TOHATUH (BBIIEIATh MX XapaKTepHbIe NMPU3HAKU, YCTAHABIMBATH B3aHMOCBS3b C
OPYTUMU TIOHATHSMH), UCTOJB30BaTh MOHATHS I OOBSICHEHHs] OTIENbHBIX (DAKTOB U SIBICHMIA;
BBIOMpATh OCHOBAHUS U KPUTEPUU TS KITacCU(DUKAIINH XMMHUYECKHUX BEIIECTB U XUMUYECKUX PEaKIIHii;
yCTaHABIUBATh MPUYNHHO-CIICICTBEHHBIC CBS3H MEXAY OOBEKTAMU H3yUEHUS; CTPOUTH JTOTUYECKHE
paccyxJieHus (MHIyKTUBHbBIC, JEAYKTHUBHBIE, 10 aHAJIOTUH); AEJIaTh BHIBOJbI U 3aKIIOUCHNUS;

2) yMCHHEM MPHMEHSITh B MPOIECCEe MO3HAHUS MOHATHS (IPEJAMETHBIC M METarpeIMETHbIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCHOJIb3yeMble B XHMHH, HpPeoOpa3OBbIBATh IIMPOKO
HpI/IMeHSIeMI)Ie B XUMHHU MOJICIBHBIC Hpe)ICTaBJ'IeHI/Ifl e XI/IMI/I'-IeCKI/Iﬁ 3HaAK (CI/IMBOJ'I 3H€MGHTa),
XuMHueckas popMmysia U ypaBHEHHE XUMUYECKOW peaklud — MpPU pelIeHNH Y4eOHO-I03HABATEIbHBIX
3aagad, C y‘—IéTOM 9TUX MOACIIBbHBIX Hpe)ICTaBJ'IeHI/Iﬁ BBIABJIIAATD U xapaKTemeBan, CYIIIGCTBGHHBIG



MPU3HAKU M3Yy4aeMBbIX O0BEKTOB — XMMHUYECKUX BELIECTB U XMMHUECKUX PEaKIUi; BBISIBIATH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIE CBS3M M NPOTUBOPEUMs] B H3y4aeMbIX MpoLEccax u
SBJICHUSAX; IpeajlaraTb KPUTEPUU JUIsl BBIABICHUS O3THUX 3aKOHOMEPHOCTEH U INPOTHUBOPEUMIL;
CaMOCTOSITENILHO BbIOMpaTh CHocoO pemeHus y4eOHOM 3aqauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh Hanbosee MOAXOASIIUN C Y4ETOM CaMOCTOSITENLHO BbIACIEHHBIX KPUTEPUEB);

Ba3oBbpIMHM HcciIe10BaTEILCKUMH JeHCTBUSIMU

3) yMeHHEM HCIOb30BaTh MOCTABICHHBIC BOMIPOCH B KAUYECTBE HHCTPYMEHTA MO3HAHUS, a TAKXKE
B KauecTBE OCHOBBI A (HOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPAaBUIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUH;

4) npuoOpeTeHHe OMNbITa [0 IUIAHUPOBAHUIO, OpPraHU3allMd M IPOBEACHUIO YYCHHYECKUX
HKCIIEPUMEHTOB: yYMEHHE HaONIoJaTh 3a XOJOM Ipoliecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €ro
pe3yabTar, (HOopMyaUpoBaTh OOOOIIEHHS W BBIBOABI IO pE3yJlbTaTaM IPOBEAEHHOTO OIIBITA,
WCCJICTIOBAHMSI, COCTABIISATh OTUET O MPOICIaHHOM paboTe;

Pa6oroii ¢ nunpopmanueit

5) ymeHueM BbIOMpATh, AaHATU3UPOBATh U MHTEPIPETUPOBATH MHMOPMAIIUIO PA3TUIHBIX BHIOB H
dbopM TmpencTaBICHMs, MOJy4aeMyl U3 pa3HbIX HCTOYHUKOB (HAy4HO-TIOMYINISpHAs JUTEparypa
XMMHUYECKOTO COJEp)KaHUS, CIpaBOUYHBbIE MocoOus, pecypchl MHTepHeTa); KpUTHYECKH OILIEHHUBATH
MIPOTUBOPEYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHUEM NPUMEHSTHh Pa3IMYHBIC METOJbI M 3alPOChl MPU MOKMCKE U 0TOOpe MH(pOopMaNUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOIMUMBIX JUIsl BBIIOJHEHUs YUEOHBIX W TO3HABATENBHBIX 3a7ad
OIpeAeNEHHOTO TUIIA; npuodpeTeHne OmbITa B obnactu MCIIOJIb30BaHUs
MH(POPMAIIMOHHOKOMMYHHKATUBHBIX TEXHOJIOTHH, OBIAJCHHE KYJIbTYPOH aKTUBHOTO HCIIOJIb30BAHHMS
Pa3IMYHBIX MOMCKOBBIX CHCTEM; CAaMOCTOSATEIBHO BBIOMPATh ONTUMAIBHYIO (OpMy NpeacTaBICHHUS
nHGOPMALNY U WILTIOCTPUPOBATH pEeIIacMble 33a4i HECTIOKHBIMU CXEMaMH, JHarpaMMaMHu, JpyTUMU
dbopMamu rpaduKe U UX KOMOUHAIHSMU;

7) yMCHHEM UCIIOJIb30BaTh M aHAIU3UPOBATh B IMpollecCe Y4eOHOW M HCCICIOBATEIBCKON
JESTeTbHOCTH MH()OPMAIMIO O BIMSHUU MPOMBIIUICHHOCTH, CEIbCKOTO XO3sICTBA W TPAHCIOPTA Ha
COCTOSIHME OKPY’KAIOLIEH PUPOJHON CPEIBL;

YHuBepcaibHBIMH KOMMYHHUKATHBHBIMH JeCTBUSIMU

8) yMeHnueMm 3agaBaTh BONPOCH! (B XOJ€ JHAIOTa W/WIK JUCKYCCHH) IO CYIIECTBY 00CYKIaeMOit
TeMbI, (POPMYIMPOBATH CBOU MPEIOKEHUSI OTHOCUTEIHHO BHITIOJHEHMSI MPEATIOKEHHOM 3a/1a4u;

9) mnproOpeTeHHe ONbITa MPE3CHTAIMH PE3YJIbTATOB BHITOJHEHUS XUMUYECKOTO IKCIIEPUMEHTA
(;1abopaTopHOro OIBITa, JAOOPAaTOPHOM pabOTHl MO MCCIEIOBAaHHUIO CBOMCTB BEIIECTB, y4e€OHOTO
IIPOEKTA);

10) 3aMHTEpecOBaHHOCTh B COBMECTHOI CO CBEPCTHHKaMH ITO3HABATENBHOIN U UCCIIEI0BATEIbCKOM
NESTeNbHOCTH TpU pEIIEHUH BO3HHUKAIOMIMX MNpoOjeM Ha OCHOBE yuéTa OOIIMX MHTEPECcOB U
COTJIacoBaHUsl TO3UIMKA (0OCYXKIeHHS, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBD», KOOPAHHAIIHS
COBMECTHBIX JIeMCTBUI, ONpesieseHne KpUTEpUeB MO OLIEHKE KayecTBa BBIOJHEHHON paboThl U 1p.);
YHuBepcaJlbHbIMHU PeryJaTHBHBIMH J1eCTBUAMU

11) ymeHHeM CaMOCTOSTEIbHO OIpPEACISITh LENU CATeIbHOCTH, IUIAHHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESATENBHOCTh, BbIOMpATh Hambosee
s pexTUBHBIE CTIOCOOBI pelieHUsT YIeOHBIX U TT03HABATEIBHBIX 33/1a4, CAMOCTOATEIILHO COCTABIISATh WIIN
KOPPEKTHUPOBATh NPEITI0KEHHBIN AITOPUTM JIEHCTBHI MPU BBIITOJIHEHUH 33JaHUI C Y4ETOM MTOTYyYEHUS
HOBBIX 3HaHUH 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLUsAX; OLEHUBATH COOTBETCTBHE
MIOJIyYEHHOTO pe3yJibTara 3asBJIE€HHON LIeNH;

12) ymeHHeM HCIOIb30BaTh U AHATU3UPOBATh KOHTEKCTHI, MPEIaracMbie B YCIOBUH 33IaHU.



INPEAMETHBIE PE3YJIbTATbBI

B cocraBe npenMeTHBIX pe3yJabTaTOB MO OCBOEHHUIO 00S3aTENILHOTO COJEPKaHHs, YCTaHOBIEHHOTO
JTAaHHOW MPUMEPHOH paboueil MporpaMMo, BBIIEISIOT: OCBOCHHBIE 00YJaIOIIUMUCS HAYYIHbIC 3HAHUS,
YMEHUSI M CIOCOOBI JEHCTBWIA, crneuupuyeckue s TNPeAMETHOH o0nactu «XUMHUS», BUIBI
JESTeTBHOCTH TI0 TOJIYYE€HUIO HOBOTO 3HAHMSI, €r0 MHTEPIPETaluu, IPeoOpa3oBaHUIO U IPUMEHEHHUIO B
Pa3NUYHBIX y4EOHBIX M HOBBIX CUTYAIIHSX.

[TpeameTHbIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS CACTYIOIUX YMEHUI:

8 ki1ace

1) packpvieams cmblci OCHOBHBIX XUMHYECKUX MOHSATHIA: aTOM, MOJICKYJIAa, XAMHYECKUN 3JICMEHT,
IIPOCTOE BEILIECTBO, CJIOXKHOE BELIECTBO, CMECh (OJHOPOAHAsT M HEOJHOPOAHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAsl aTOMHasi M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Mmacca,
MaccoBasi 0I5l XUMHUECKOTO 3JIEMEHTA B COSMHEHUH, MOJISIPHBINA 00BbEM, OKCH, KUCIIOTa, OCHOBAaHHE,
COJIb, NIEKTPOOTPHULIATEIILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKast Peakus, KI1acCu(pUKaMs peakuii:
pEeaKkIMK COEAMHEHHs, PEaKIUH pPAa3JIOKEHHs, pPEaKIUH 3aMEIleHHs, peakuud oOMeHa, 3K30- |
IHJAOTEPMHUYECKUE PEAKIUU; TETUIOBOW AP (EKT peakmuu; sapo aToMa, JJCKTPOHHBIA CIIOH aroma,
aTOMHasi OpOuTallb, palyCc aToMa, XUMUYecKasi CBSI3b, MOJIAPHAS U HEMOJSpHAs KOBaJIEHTHAs CBS3b,
WOHHAsI CBSI3b, MOH, KATUOH, aHMOH, PacTBOP, MaccoBas J0JIs BellecTBa (IPOLIEHTHAS KOHIIEHTPAIIHs) B
pacTBope;

2)  unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX MOHATHH (CM. 1. 1) U MPUMEHSTH 3TH
MOHATHUSA [IPU ONKMCAHUY BEIIECTB U UX NPEBPALICHUN;

3)  ucnonvzosamv XUMHUUYECKYIO CHMBOJIHMKY JUI COCTaBJICHHs (DOPMYN BEHICCTB M ypaBHEHHIA
XUMHUYECKUX PEAKIUH;

4)  onpedensimpb BAICHTHOCTh aTOMOB 3JICMECHTOB B OMHAPHBIX COCAMHEHHSX; CTCIICHb OKHCIICHUSI
AJIEMEHTOB B OHMHApHBIX COEAMHEHMSIX; NPUHAMJIEKHOCTh BEIIECTB K OIpEeNeIEHHOMY KJaccy
COE€MHEHUI 1Mo (opmynaM; BHUJ XUMHUYECKOW CBSI3U (KOBAJIEHTHAs M MOHHAs) B HEOPraHMYECKHUX
COEIMHEHUSX;

5) packpvisams cmwicn  Tlepuoamueckoro 3akona JI. M. MenzgeneeBa: JIeMOHCTPHPOBATH
MMOHMMAaHHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT MX IIOJIOKEHHUS B
[leproanueckoil cucTeme; 3aKOHOB COXPAHEHMsI MacChl BELIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4Ye€HHs, 3aKOoHa ABOrajJpo; ONUCHIBATh M XapaKTEepHU30BaTh TaOIUUYHYIO (QOopMy
[leprognueckoit cUCTEMbl XUMHYECKHX 3JIEMEHTOB: pa3iMyaTh MOHATHS «rjaBHas mnoArpymma (A-
rpynna)» u «nobounas noxarpynna (b-rpynma)», manble u  OosblIME TEPHOJIBI; COOTHOCHUTH
0003HaueHust, KOTopble uMeroTcs B Tadnuile «lleproanueckas cuctema xuMuueckux smeMmentoB /1. U.
MenpeneeBay» ¢ YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XUMHUYECKHX DJIEMEHTOB (COCTaB U
3apsia sapa, ooliee YUCao IEKTPOHOB U paclpeieieHNe X M0 3JIEKTPOHHBIM CII05IM);

6) xraccuguyuposamv XUMUUECKHE SJIEMEHTBI, HEOPIaHUYECKHE BEIIECTBA; XUMUIECKUE PEAKIHH
(0 YMCTy ¥ COCTaBY YYacTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3 (PeKTy);

7)  xapaxmepuzosams (onucviéams) OOLIME XUMHYECKHAE CBOWCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEPKJasi ONUCAHUE MPUMEPAMHU MOJIEKYJISPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKLuii;

8) npoenosuposamv CBOWCTBAa BEIIECTB B 3aBHCUMOCTH OT HMX KA4eCTBEHHOTO COCTaBa;
BO3MOKHOCTH TIPOTEKAHUS XUMHUYECKUX MPEBPANEHUN B PA3TUYHBIX YCIOBUSAX;

9)  6bluUCHAMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB; MAacCOBYIO JIOJIO
XMMHUYECKOT'0 AJIEMEHTa M0 (popMyJie COETUHEHUS; MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE; IPOBOAUTD
pacuéThl 0 YpaBHEHUIO XUMUYECKON peakuu;



10) mpumensimv OCHOBHBIC ONEpAIMH MBICIUTCIBHON JEATCIBHOCTH — aHAJIU3 W CHHTE3,
CpaBHEHHUE, 0000IIeHHEe, CHUCTEMaTH3alnI0, KIacCU(PUKAIMIO, BBIIBIECHUE MPUYUHHO-CIIECICTBEHHBIX
CBSI3€M — JJIsl M3Y4YECHHs] CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUN; €CTeCTBEHHO-HAYYHbBIE METO/IbI
MOo3HaHUs — HaOJI0eHNEe, U3MEPEHHE, MOJICTUPOBAHUE, SKCIIEPUMEHT (PEabHbIi U MBICICHHBIN);

11) credosams npaBUIaM TMOJIH30BAHUS XUMUYECKOM MOCYI0H U 1TAOOPaTOPHBIM 000PYI0OBaHUEM, &
TAKXKC IIpaBUIaM 06pameHI/151 C BCHICCTBAMU B COOTBCTCTBHU C HHCTPYKLIUSAMU I10 BBIIIOJIHCHHUIO
a0b0PATOPHBIX XUMUYECKUX OTBITOB TIO MOJIYICHUIO H COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOIOpOaa
U KHCIIOpOJa), IPUTOTOBJIIEHHUIO PAacCTBOPOB C ONPEIECIEHHON MaccoBOMl J0j€l pacTBOPEHHOTO
BCIICCTBA, INIAHUPOBATL W MPOBOJUTH XMUMHNYCCKHUC OSKCIICPUMCHTHI 110 PACIIO3HABAHUIO PACTBOPOB
IeJI0Yei M KUCIIOT C MIOMOIIBIO0 WHINKATOPOB (JakMyc, heHondTaaerH, METUIOPAHK U JIp.).

9 kiace

B cocraBe mpenMeTHBIX pe3yJbTaTOB MO OCBOSHHUIO 00S3aTENILHOTO COAEPKaHHs, YCTAHOBIEHHOTO
JTAaHHOW MPUMEPHOH paboueil MporpaMMo, BBIIEISIOT: OCBOCHHBIE 00YJaIOIIUMUCS HAYYHbIC 3HAHUS,
YMEHHSI M CIOCOOBI JEHCTBUH, crnenuduueckue [yisi MPEAMETHONH oOmacth «XuMHs», BUIBI
JESITEIbHOCTH IO MOJIyYE€HHUIO HOBOT'O 3HAHUS, €T0 UHTEPIIPETALNHU, IPe00Opa30BaHHIO U IPUMEHEHUIO B
Pa3IMYHBIX YU€OHBIX U HOBBIX CUTYaI[UsX.

[IpenmerHbie pe3ynbTaThl MPEICTABICHBI OTPAXAOT CPOPMHPOBAHHOCTH Yy OOYYaIOUIMXCS
CHEAYIOUIUX YMEHUN:

1)  packpvieamo cmblci OCHOBHBIX XUMHYECKUX MOHATHIA: XUMUUECKHI JIEMEHT, aTOM, MOJICKYIIa,
WOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BELIECTBO, BAJIGHTHOCTb, AJIEKTPOOTPULATEIBHOCTb,
CTCTIeHb OKHCIICHUS, XMMUYECKasi PEaKius, XMMHUYECKas CBI3b, TEIUIOBOM 3¢ (heKT peakluu, MOIb,
MOJIIpHBIA O00BEM, PACTBOP; AJIEKTPOJIUTHI, HEIJICKTPOIMTHI, DIIEKTPOIUTHYECKAs] JAUCCOIHAIIHS,
peaKuu HOHHOTO OOMEHAa, KaTalu3aTrop, XMMHUYECKOe paBHOBECHE, OOpaTUMble U HEoOpaTHMBbIE
peaklM, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHHE, alJIOTPONus, amMQpOTepHOCTh, XUMHYECKass CBs3b (KOBaJICHTHAas, WOHHas,
MeTaJlJIN4ecKasi), KpUCTalInyecKasi peméTka, KOPpo3usi METAJUIOB, CIUIaBbl; CKOPOCTb XUMHUYECKOM
peaxiuu, npeaensHo nomyctumas konmentpanus (I11K) Bemecrsa;

2)  unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX MOHATHH (CM. 1. 1) U MPUMEHSTH 3TH
MOHATHSA IIPU ONMCAHUU BELIECTB U UX MPEBPALLECHU;

3)  ucnonvzoeamv XUMHUYECKYIO CHMBOJMKY JUI COCTaBJICHHs (OPMYJN BELISCTB M ypaBHEHHIA
XUMHYECKUX PEAKIIUI;

4)  onpedensimp BAJIEHTHOCTh W CTENCHb OKHCICHUS XHMHYECKHX 3JEMEHTOB B COCIUHECHUSIX
Pa3IMYHOIO COCTaBa; MPUHAJIC)KHOCTh BEILIECTB K OMPEAEIIEHHOMY KJIacCy COEIMHEHUH 10 popMyIiaM;
BUJl XMMHUYECKON CBSA3M (KOBaJIEHTHAsl, MIOHHAs, METAJJINYECKasi) B HEOPraHMYECKUX COEIMHEHUSX;
3aps]] MOHA MO XUMMUYECKOH (opmyre; xapakrep cpeibl B BOAHBIX PAcTBOpPaxX HEOPraHUYECKUX
COEIMHEHMH, THIT KPUCTAUIMYECKON pEIIETKH KOHKPETHOTO BEIIECTBA;

5) packpvisames cmvicn Tlepuoandeckoro 3akona JI. V. MeHneneeBa ¥ JIEMOHCTPHPOBATH €ro
MOHMMAaHMUEe: OINUCHIBATh W XapakTepu3oBarth TabnauunHyro Qopmy Ilepuoanueckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB: pa3inuaTh MOHATUS «TNaBHas mnoiarpynmna (A-rpynma)» U «mmoOodHas
noarpynna (b-rpymnmna)», mansie u 60JbIIME NEPUOJIBI; COOTHOCUTH 0003HAUEHHSI, KOTOPBIE UMEIOTCS B
NEepUOINYECKOi TabJIuIIe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XUMHUYECKUX JIEMEHTOB
(coctaB M 3apsj sizpa, oOlee YUCIIO DJIEKTPOHOB M paclpelieieHue MX IO DJIEKTPOHHBIM CIIOSM);
OOBSICHATH O0IME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB 3JIEMEHTOB M UX COEIMHEHUH B Npenenax
MaJIBIX IEPUOAO0B U TJIABHBIX MOATPYII C YYETOM CTPOEHHUS UX aTOMOB;



6) xraccuguyuposamv XUMHUUECKHE 3JIEMEHTBI;, HCOPraHUUECKHE BEIIECTBA; XUMUUCCKHE PEaKIINN
(Mo 4YMCay M COCTaBy y4YacCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIIOBOMY 3(dexTy, M0 M3MEHEHUIO
CTETEeHEN OKUCIICHUS XUMHUECKUX DJIEMEHTOB);

7)  xapaxmepuzosams (ONUCHIBATH) OOIIME U CCHUPUUCCKAE XUMHUYCCKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEILECTB, MOATBEPXKJIasi ONUCAHHE NpPUMEPaMU MOJEKYISPHBIX M HOHHBIX YpPaBHEHUH
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIHIA;

8) cocmaensimv ypaBHEHHS dJCKTPOIUTHUECKON JUCCOUALIMY KUCIIOT, IIEJI0YEH U COJICH; TOJIHBIC
U COKpalllEHHbIE ypaBHEHUS peakluil HOHHOIO OOMEHA; ypaBHEHHUS peaklui, NOJITBEPKIAIOLINX
CYIIECTBOBAHHUE TEHETHUYECKON CBS3U MEKIY BEIIECTBAMU PA3JIMYHBIX KIACCOB;

9) packpvieamv  cywHoCmb  OKUCIUTEIBHO-BOCCTAHOBHTEIIBHBIX ~ PEAKIUA  MOCPEACTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PeaKIuii;

10) npoenozuposams CBOWCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOCHHS; BO3MOXKHOCTH MPOTEKAHHUS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

11) ewiuucassms OTHOCUTEIBHYIO MOJICKYSIPHYIO U MOJISIPHYIO MAcCChl BEIIECTB; MAaCCOBYIO JIOJIFO
XMMHUYECKOTO AJIEMEHTa M0 opMyJie COeTUHEHHS; MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE; MIPOBOAUTH
pacuéThl M0 YpaBHEHUIO XUMUYECKON peakinu;

12) credosams npaBUIaM MOJIb30BAHUS XUMUYECKOW TIOCYI0H 1 1TaDOpaTOpHbIM 000pYyI0BaHHEM, &
TaK)Ke MpaBuiiaM oOpallleHHs C BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKLIMSIMH IO BBIIOJIHEHUIO
71a60PaTOPHBIX XUMUYECKUX OTBITOB MO MOMYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa
U YTJIEKUCIIOTO rasa);

13) npoeodums peaxiyu, TOATBEPKIAIONINEC KAYeCTBCHHBIH COCTAB pa3jIMYHBIX BEILICCTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMUI-, HOAHI-, KapOoHaT-, hocdar-, cunmkar-, cynbdar-,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHHSI M HOHBI M3YYEHHBIX METAJUIOB, MPHCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

14) npumensmv OCHOBHBIC OICpPALMU MBICIUTCIBHON JEATCIBHOCTH — aHAJIU3 W CUHTE3,
CpaBHEHHE, O00OOIEHHE, CHCTEMAaTH3alHI0, BBIABICHHE NPUYMHHO-CICICTBEHHBIX CBS3eH — s
M3yYeHHs] CBOMCTB BEIIECTB W XMMHUYECKHX PEaKIUi; €CTECTBEHHO-HAyYHBIE METOMbI MMO3HAHHS —
HaOJI0ICHNE, N3MEPEHNE, MO/ICTTMPOBAHNE, SKCIIEPUMEHT (PEaTbHBIN U MBICIIEHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs
8 KJIACC (2 4 B Henemto, Bcero 68 4, M3 HUX 3 4 — pe3epBHOE BpeMsi)

Tewmpl, OcHoOBHOE coaepkaHue OcHoBHbIE BUBI ONEeKTPOHHBIN
PacKphIBAOINC JCATEIbHOCTHU o0Opa3oBaTeNbHBIN
JAHHBIN pa3aest oOyJaromuxcs pecypc

IIPOrpamMmBel, U
KOJIMYECTBO YaCOB,
OTBOJMMOE Ha UX
U3y4yeHue

Paznen 1. [lepBonauanbHbie XuMuUeckue moHsITHS (20 1)




Tema 1. Xumusg —
Ba)KHast 00J1aCTh
€CTECTBO3HAHUS U
MPAKTUYECKOU
JIeATEIIbHOCTH
yesjoBeka (5 1)

[Ipenmer xumuu. Pons
XHMUH B KH3HH
YeJIoBeKa. XHUMHS B
cucreMe HayK. MeTo bl
MO3HAHHUSA B XMMMUH.
Tena u BemiecTnBa.
duznyeckre cBOMCTBA
BEILIECTB. ArperaTHoe
COCTOSIHHC BCILICCTB.
YucTele BEenecTBa U
cMecu. CrocoObl
paszeseHusl CMecei.
duznueckue u
XHUMUYCCKHEC SIBJIICHUS.
[Ipu3Haku U yciaoBus
MIPOTEKAHUS
XAMHYECKHUX PEaKIUM.
3HaKOMCTBO C
npaBUIaMU
0€30I1aCHOCTH U
npuémamu paboTHI B
XUMHYCCKOM
1a00paTOpHUH.

JleMOHCTpaLUHK:

. PackpeiBath cMbICH
HU3y4aeMbIX MOHSATUM.

. PackpsiBath posib
XUMUU B IPUPOJIE U
YKU3HU YEJIOBEKa, €€ CBA3b
C IPYTMMH HayKaMH.

. Pa3nuuate yucteie
BEILIECTBA U CMECH;
OJIHOPOJIHBIE U
HEOAHOPOJHBIE CMECH.

. Pasnuuars
¢busnyeckue u
XUMHUYECKUE SABJICHHUS.

. Onpenensarb
MPU3HAKU XUMUYECKUX
peaKkuil U YCIOBUS UX
MPOTEKAHUS.

. CrenoBaThb
MpaBUjIaM MOJIb30BaHUS
XUMHUYECKOU MOCYA0U U
J1a00paTOPHBIM
000py/IOBaHUEM, a TAKIKE
IpaBuiIaM oOpalleHus ¢
XUMUYECKUMHU

Poccuiickan
3N1EKTPOHHanA
wrkona(P3LL)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.r

u/



https://resh.edu.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

1. JlaboparopHoe
obopyoBaHue.

2. Paznuunsbie
BHJIbI XUMHYECKON
nocybl. 3. O0pasisl
BenlecTs. 4. CriocoObl
paszeieHus cMecen
(puasTpOBaHMmE,
BBITIApUBAHUE,
JICTHILISIIMS,
xpomarorpadus).
JlaGopaTtopHble U
NpaKTHYecKue padoTsbl
Jlabopamopnvie
onwvimupl: Onrcanue
(bU3HYECKUX CBOMCTB
BeniecTB. Pa3nenenue
CMECH C MTOMOIIBIO
MarHmra.
Ipakmuuecxkue
paobombu.

Ne 1. IlpaBuna paboTsl
B J1abOpaTopuu 1
npuéMbl 00paIeHNs C
1a00paTOPHBIM
obopynoBanueM. Ne 2.
Pa3znenenue cmeceit (Ha
puUMepe OYUCTKU
MOBapEHHOM COJN)

BEILIECTBAMU B
COOTBETCTBUH C
WHCTPYKIHUSAMH T10
BBIITOJIHEHUIO
MPaKTUYECKUX PadoT.

. [ImanupoBate  ®
MPOBOAUTh XMUMHUYECKUN
SKCIEPUMEHT o
U3YYCHHUIO M OIUCAHUIO
(buznuecKux CBOICTB
BEILIECTB, croco6oB
pasaenenus cMeceit
BEIIECTB.

. Hcnons3oBath npu

BBIMOJIHEHUM  y4eOHBIX
3aJaHMi M B Hpolecce
UCCIIe10BaTEIbCKON
JesITeNbHOCTH
Hay4YHOIOIYJIPHYIO
JUTEPaTypy XUMHUYECKOTO
CoJIep KaHus, CIIpaBOYHbIE

MaTepuabl, pecypcsl
HNHutepHera.

. BricTpanBars
pa3BEPHYTHIE

IIICBMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
nHpopMaIuo 13
y4eOHHUKa U CIIPaBOYHBIX
MaTepuaioB, IPaMOTHO
HCIIOJIB30BaTh N3yYEHHBIN
MIOHATUHHBIN anmnapar
Kypca XUMHUHU




Tema 2. BemmecrBa u
XUMHUUYECKHE
peakuuu (15 u)

ATOMBI 1 MOJIEKYJIBI.

XUMHYECKHUE DIIEMEHTEIL.

3HaKu (CUMBOJIBI)

XUMHUYCCKUX 3JICMCHTOB.

IIpocteie u cnoxHbIE
BEIECTBA. ATOMHO-
MOJIEKYJIIPHOE YUEHHUE.
Xumuueckasi opMmyia.
BaneHTHOCTH aTOMOB

XUMHUYCCKHUX 3JICMCHTOB.

3aKOH ITOCTOSTHCTBA
COCTaBa BEIIECTB.
OTHOCHUTENLHAA
aTOMHas Macca.
OTHOCHUTENLHASA
MOJIEKYJIIpHas Macca.
MaccosBast 1oy
XMMHYECKOT'0 dJIEMEHTa

* IIpumensars
€CTECTBEHHO-HAYUYHbIE
METO/IbI T03HaHUs (B
TOM YHCJIE HAOIIOIEHHE,
MOJIeJIMpOBaHUE,
AKCIIEPUMEHT) U
OCHOBHBIE OIepaluu
MBICITUTEIbHOU
JeSITEIIbHOCTH
(cpaBHEHue,
KJaccuuKaus) s
W3YYEHHUS BELIECTB U
XUMHUYECKUX PEAKIIUM.

* PackpsiBaTh
CMBICIT H3y4aeMBIX
MOHSTHUI U 3aKOHOB U
MPUMEHSITh 9TH MOHATHUS
IIPU ONMCAHUU CBOMCTB
BEIIECTB U UX

Poccuiickan
3N1eKTPOHHasnA
wkona(PaLL)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.r

u/



https://resh.edu.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

B COCIUHEHUH.
dusnueckue u
XUMUYECKUE SBJICHHUS.
XuMHUUEcKask peaKLus.
IIpu3Haku u ycnosus
MIPOTEKaHUsA
XUMUYECKHUX PEaKLIUM.
XuMHYeCcKue
ypaBHeHUs. Tumbl
XUMHYECKHUX PeaKui
(coemuHeHwsl,
pa3ioxeHus,
3aMeIleHHs], OOMEeHa).
3aKOH COXpaHEHHUs
Macchl BemecTs. M. B.
JlomoHOCOB —
Y4EHBIMIHIUKIIONIEIUCT.
JlemoHcTpanuu
dusnuecKue BICHUS
(pactupanue caxapa B
CTyIKE, KUTICHUE 1
KOH/JIEHCALUsI BOJIBI U T.
1.). XUMHYECKHE
ABJIEHUS (TropeHue
CBEYM, pa3I0KEHHE
caxapa,
B3aUMO/ICCTBUE
CEpPHOM KHUCJIOTHI €
XJIOpUIOM Oapwus,
pa3ioxeHue
ruapokcuaa meau(1l),
B3aWMO/ICHICTBUE
J)KeJesa ¢ Cepoi,
B3aUMO/ICCTBUE
JKeJle3a ¢ pacTBOPOM
conu menu(1l)). Omert,
WJUTFOCTPUP YOI I
3aKOH COXpaHEHUs
Mmaccsl. JlabopaTopHbie
U TIPaKTUYECKUE
pabotsl JlaGopaTopHble
onbIThL: [Tpumepsl
bu3HYEeCKUX SIBJICHUIN
(naBJeHHE BOCKA,
TasgHue Jpaa). [lpumepst
XUMUYECKUX SIBIICHUN
(mpoxanuBaHue MEIHON
IIPOBOJIOKH,
B3aMMOJICHCTBHE MeJIa ¢
KHUCJIOTOM). Mozenn

MPEBPAILICHHIA.

* Paznuuate
dusnueckue u
XUMHUYECKHE SBJICHUS,
OOBSACHATH UX CYLIHOCTb
C TOYKHU 3pEHUS
ATOMHOMOJIEKYJIIPHOTO
YUCHHSL.

* Onpenensarb
NPU3HAKH XUMUYECKUX
peaKkuuii, yCIOBHS UX
POTEKAHMUS.

*  OODBIACHATH
CYIITHOCTh (PU3UYECKUX U
XUMHUYECKHX SIBICHUM C
TOYKHU 3PCHUS
ATOMHOMOJIEKYJISIPHOTO
YUEHHUSI.

» Kiaccudpunuponar
b XUMHUYECKUE PEaKIUH
(Mo yuciy U coCcTaBy
pearupyromux 1
oOpa3zyromuxcs
BEILIECTB).

» CocraBisaTh
(hopMysbl OMHAPHBIX
BEIIIECTB 10
BAJICHTHOCTH U
OTIpeNieNATh BAJIEHTHOCTb
1o (opmysam BEIIECTB.

* PaccraBuaTe
K03 PULIHEHTHI B
yYpaBHEHHSIX
XUMHUYECKHUX peaKIuii.

» CruenoBartb
IpaBUJIaM NOJIb30BAHUSA
XMMUYECKOI mocynoil u
1a00paTOPHBIM
o0opynoBanuem, a
TaKXe MpaBUIaM
oOparteHus ¢
BEIIIECTBAMH B
COOTBETCTBHUH C
MHCTPYKLHUSMH 110
BBITTOJIHEHUIO
71a00paTOPHBIX
XMUMUYECKHUX OIBITOB.

* Hcnonb3oBats npu
BBITTOJTHEHUH YUEOHBIX




aTOMOB M MOJICKYI.
Buviuucnenusn

3aJlaHUM U B IIPOILIECCE
HUCCIIEN0BATENbCKOMN
eSTEIIbHOCTH
Hay4IHOIIONYJIIPHYIO
JTUTEPATYPY




— OTHOCHUTEIbHOM
MOJIEKYJISIPHOM MACChI
BEIIIECTB, — MAacCOBO
JIOJIM XUMHUYECKOT'O
ajeMeHTa 1o popmyiie
COEIUHEHMUS

XUMHYECKOTO
coJiepKaHus,
CIIpaBOYHbIE MaTEpPHUAIIbI,
pecypcebl MnTepHera.

. BeicTpauBats
pa3BEPHYTHIE
IIUCbMEHHBIE U YCTHBIE
OTBEThl C ONOpPOM Ha
nHpopmaIuio u3
yueOHUKa U CIIPAaBOYHBIX
MaTepuaioB, I'PAMOTHO
HCII0JIb30BaTh
W3yYCHHBIN TOHATUUHBIN
amnmapar Kypca XUMHUH

Pa3znen 2. BaxxHeliiue npeacTaBuTe/ M Heopranndeckux Bemiectn (30 4)




Tema 3. Bo3ayx.
Kucnopona. Ilonstue
00 oxcuaax (5 1)

Bo3nyx — cMech ra3os.
Cocras Bo3ayxa.
Kucnopon — snemeHt u
IIPOCTOE BELIECTBO.
O30H — ayoTpoIHas
Mo uKaIys
KHCIIOpO/1a.
Haxoxnenne
KHCIIOpOJia B IPUPOJIE,
buzndeckue u
XUMHUYECKHE CBONCTBA
(peakiuu OKUCIICHUS,
ropeHue). Y cioBus
BO3HUKHOBEHUS H
MPEeKpPALIECHUS TOPEHUS.
[TonsiTue 06 oxcuaax.
CrniocoOsbI nony4eHus
KHCJI0pO/ia B
naboparopuu u
IPOMBIIIIIEHHOCTH.
[Ipumenenue
KHCITIOpO/Ia.
Kpyrosopot kucnopona
B npupoje. TerioBon
3¢ deKT XUMHIECKOH
peaKIuu, MOHSATUE O
TEPMOXUMHUYECKOM
YpaBHEHUHU, IK30- U
H/I0TEPMUYECKUX
peakuusx.

TommBo (HedTh, yroin
U METaH). 3arps3HeHue
BO3/yXa, CIIOCOOBI €ro
HpPEeOTBPALICHHUS.
Ycunenne napHUKOBOTO

s dexTa, paspylieHue
030HOBOTO CIIOA.

*  PackpbIBaTh CMBICI
M3y4aeMbIX MOHITUH U
MIPUMEHSATH 3TU NOHATHUS
IIPU ONMCAHUM CBOMCTB
BELIECTB U UX
IIPEBPAILICHUM.

*  XapakrepusoBarb
(onuceIBaTh) COCTaB
BO3/yXa, pu3ndeckue u
XUMUYECKHUE CBOKCTBA
KHCJI0pO/1a, CIIOCOOBI €T0
MOJIyYEeHUS], IPUMEHEHUE
Y 3HAYEHHE B IPUPOJIE U
JKU3HU YEJIOBEKa.

* CpaBHMBaThH
peaxKuu TOpeHus u
MEJUICHHOTO OKUCIJICHHUS.

*  CoOupatb
puOOPHI 1715 MOTYUEHUS
KHCIIOpo/ia (BBITECHEHUEM
BOJIBI M BO3/1yXa).

* PacnosnaBarb
OIIBITHBIM ITYTEM
KHCIIOPOJL.

*  MHcnonb3oBars
XUMHUYECKYIO CUMBOJIUKY
JUUISL COCTaBIICHUS (POPMYIT
BELIECTB, MOJIEKYJISIPHBIX
YpaBHEHUN XUMUYECKUX
peakumii ¢ yuacTuem
KHCJIOPOJIA.

*  OOBsICHATH
CYILIHOCTb YKOJIOTHUECKUX
npo0iem, CBI3aHHBIX C
3arpsiI3HEHUEM BO3/1yXa.

* Cnenosarb
npaBuiiaM 6e30MacHoi

Poccuiickan
3N1EKTPOHHanA
wrkona(P3LL)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.r

u/
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JeMoHCcTpauyuu
BzaumoneiictBue
docdopa, cepsl

U KeJie3a C KUCIOPOAOM
(BO3MOXKHO
HCIIOJIL30BaHHUE
BHJICOOTIBITOB).
Ornpenenenue
COJIEpXKaHUs KHCIOPOia
B Bo3ayxe. OIbITHI,
JIEMOHCTPHPYIOIINE
YCJIOBHSI BOBHUKHOBEHUS
U TIPEKpaICHHS
TOPEHUS.

JlabopaTopHble u
NpaKTHYecKue padoTbl
Jlabopamopmubwtii onvim:
O3HakoMJIEHHE C
o0pasiamu OKCHIOB.
[IpakTuyeckas pabora:
Ne 3. Tlonyuenue u
coOupaHHe KICIOpoa,
M3yYEHHE €TI0 CBOWCTB.

Buvrtuucnenua —
MOJIEKYJIIPHOI MaccChl
KHUCJIOpOJa U 030HA HA
OCHOBAaHHWH aTOMHOI
MacChbl XUMHYECKOTO
3JIEMEHTA

paboTsI B 1abopaTopun
IIPYU UCIIOJIB30BAHNN
XUMHYECKOH MOCYIbI U
000pyI0BaHUs, a TAKXKE
npaBuiIaM oOpaleHUs ¢
TOpPIOYMMHU BEILECTBAMU B
OBITY.

* IlmanupoBath u
OCYLIECTBIIATH Ha
IIPAKTUKE XUMHUYECKUE
HKCIEPUMEHTHI,
MPOBOJIUTH HAOJIOICHUS,
JIeJ1aTh BbIBOJIBI 110
pesyibraTam
HKCIEPUMEHTA.

*  VYyacTtBOBaThH B
COBMECTHOH paboTe B
rpymre.

*  Hcnonb3oBath Ipu
BBITTOJIHEHUH YUEOHBIX
3aJJaHui U B IIpoLecce
HCCJIEI0BATEIBCKON
JESATEIIBHOCTH
Hay4YHOIIONYJISIPHYO
JUTEPATypy XUMHUUECKOIO
COZIepKaHus, CIIPaBOYHbIE
MaTepHuabl, peCypchl
HNuTepHera.

*  BricTpauBath
pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
MH(pOpPMaLIUIO U3
yueOHHUKa U CIPAaBOYHBIX
MaTepHaJIOB, IPAMOTHO
HCIIOJIB30BATh NU3yYEHHBIN
MOHATUIHBIN anmnapar
Kypca XUMHUHI




Tema 4. Bogopoga.
MoHATHMe o0 Kucnorax
n conax

(54)

Bonopon — snemeHT u
IIPOCTOE BELIECTBO.
Haxoxnenue B npupoze,
dusnueckue u
XUMHYECKHUE CBOMCTBA
(Ha mpumepe
B3aMMOJICHCTBUS C
HEMeTaJulaMHu 1
OKCHJIaMU METAJUIOB),
NpUMEHEHHE, CIIOCOObI
nonydenus. [lonsarue o
KHUCJIOTaxX U COJISIX.
JdemMoHCcTpauMu
[Tomyyenue, cobupanue

*  PackpbIBaTh CMBICH
M3y4aeMbIX MOHITUH U
MPUMEHSTH 3TU TOHATHUS
IIPU ONMCAHUM CBOWCTB
BEILECTB U UX
MPEBPAILCHU.

*  XapakTepu3oBaTb
(oruchIBaTh) (hU3NYECKUC
U XUMUYECKUE CBOMCTBA
BOJIOPO/Ia, CIIOCOOBI €ro
MOJIy4eHUSs!, IPUMEHEHUE.
* CoOupats npudop amus
II0JIy4EHUs BOOPOAA.

*  MHcnoub3oBarb

Poccuiickas
3N1eKTPOHHasn
wrkona(P3LL)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.r

u/

U pacro3HaBaHue
BOJIOpOA.

I'openue Bogopona.
Bzaumoneiictere
BOJIOPOJIa C OKCUAOM
meau(1I).

JlaGopaTtopHble U
NpaKkTH4ecKue padoTbl
Jlabopamopmuwiii onvim:
BzaumoneiictBue
KHUCTIOT C METaJlJIaMH.
IIpakmuueckas
paboma:.

Ne 4. Tlonyuenue u
cobupaHue BO10po/a,
W3YYEHHUE €T0 CBOWCTB.

Boituucnenus —
MOJIEKYJIAPHOMN
Macchl BELIECTBA Ha
OCHOBaHUU aTOMHOM
MacChl XMMHUYECKHUX
JJIEMEHTOB

XMUMUYECKYI0 CUMBOJIUKY
JUIsl cocTaBJIeHUs popmyI1
BEIIECTB, MOJIEKYJIIPHBIX
YpaBHEHHI XUMUYECKUX
peakumii ¢ yuacTuem
BOJIOpPOJIA.

* Cnenosarb
npaBwiaM  Oe30macHOM
paboTel B sabopaTopuu
npu UCIIOJIb30BaHUU
XMUMUYECKOH MOCyIsl |
000pyJIOBaHUs, a TaKXkKe
npaBWiIaM OOpAaIICHUs C
TOPIOYMMHU BEIIECTBAMH B
OBITY.

e IlmamupoBath u

OCYLIECTBIISTh Ha
MpaKTUKE  XUMHYECKHUE
SKCIIEPUMEHTHI,
MPOBOJIUTH HAOIIOICHUS,
JenaThb BBIBOJIBI IO
pe3ynbTaTam
IKCIIEPUMEHTA.

* VYyactBoBaTh B
COBMECTHOM paboTe B

rpymme
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Tema 5.
KonnyecrseHHble
OTHOLUEHUA B

XUMUK
(4 4)

KonnuecTBo BemecTna.
Mons. Monsipuas

Macca. 3akoH ABOTajipo.

MoutsipHbIii 00BEM
ra3oB. Pacuérel mo
XUMHUYECKUM
YPaBHEHHSIM.

JdemoHcTpauus
OO0pa3s1ibl BEIIeCTB
KOJINYECTBOM | MOJIb.

Buotuucnenus

— 00BéMa, KOJIMYeCcTBa
BEILIECTBA ra3a 10 €ro
U3BECTHOMY
KOJINYECTBY BEIIECTBA
I 00BEMY; —
00BEMOB T'a30B I10
YPaBHEHHIO PEAKIIMU Ha
OCHOBE 3aKOHA
00BEMHBIX OTHOIICHHUIN
rasoB

*  PackpbIBaTh CMBICI
U3Yy4aeMbIX ITOHATUN U
MPUMEHSTH 3TU OHATHS, a
TaK)K€ U3YUYEHHBIE 3aKOHbI
U TEOPHUH JUISl pELICHUS
pPacy€THBIX 3a/1a4.

*  Bpruucnars
MOJIIPHYIO Maccy
BEILECTB; KOJINYECTBO
BellecTBa, 00bEM rasa,
Maccy BELIECTBA;

* IIpoBoauth
pacy€Thl IO YpaBHEHUSIM
XUMHUYECKUX PEAKIUM:
KOJIMNYECTBa, 00bEMA,
Macchl BEIIECTBA 110
M3BECTHOMY KOJIMYECTRBY,
00BEMY, Macce peareHToB
WJIU IPOIYKTOB PEAKIUU.

*  BeicTpauBath
pa3BEpPHYTHIE MMNCbMEHHBIE
Y YCTHBIE OTBETHI C
OTopoi Ha HHPOPMAITHIO
13 yueOHMKA U
CIIPABOYHBIX

Poccuiickas
3/1eKTPOHHasn
wkona(PaLL)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.r

u/

MaTepHaJIoB, IPAMOTHO
HCIIOJIB30BATh NU3yYEHHBIN
MOHATUMHBIN anmnapar
Kypca XUMHH
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Tema 6. Boaa.
PacrtBopbl. NNoHATHE
06

OCHOBaHMAX

(54)

dusnyeckue CBOMCTBA
BOJLI. AHAJIN3 U CHHTE3
— METO/JIbl U3YUYCHHUS
COCTaBa BOJBI.
XHUMHUYecKre CBOMCTBA
BOJIbI (peaKLuu ¢
MeTaJIaMH, OKCHJIaMH
METaJJIOB B
HEMETAJJIOB).

CocTaB OCHOBaHHUM.
ITonsiTre 00
uHauKaropax. Bona
KaK pacTBOPUTEIb.
PacTtBOpBI.
PactBopuMoOCTb
BEIIIECTB B BOJIC.
Hacrpimennsie n
HEHACHIIIICHHBIE
pactBopbl. MaccoBas
JIOJIS BEIIECCTBA B
pacTBope.

Ponb pacTtBOpOB B
MPUPOJE U B KU3HU
yenoBeka. Kpyrosopor
BO/IbI B IIPUPOJIE.
3arpsi3HEeHuE
npupoHbIX Boa. OxpaHa
Y OYMCTKA TMPUPOJTHBIX
BOJI.

JleMoOHCTpaLun
DIIEKTPOJIN3 BOIBI;
CUHTE3 BOJIBI;
B3aWMO/ICCTBUE BOJIBI C
MeTalIaMH

(Na, Ca) (BO3MOXHO
HCIIOJIb30BaHNE
BUJIEOMATEPHAIIOB).
PacTBOpeHue BelecTs ¢
Pa3IM4YHOMN
PacTBOPUMOCTHIO.
HUccnenosanue
pPacTBOPOB KUCIOT U
[Iea04eil ¢ ITOMOIIBIO
WHIUKATOPOB.

JlaboparopHsblie

*  PackpbIBaTh CMBICI
U3Yy4aeMbIX ITOHATUN U
MIPUMEHSATDH 3TU NOHATHUSA
IIPU ONHMCAHUM CBOMCTB
BEILECTB U UX
IIPEBPAILICHUMN.

*  XapakTepusoBarb
buzndecKue u
XUMUYECKHUE CBOKCTBA
BOJIBI, €€ POJIb KaK
pPacTBOPUTEIIS B
MPUPOIHBIX MTPOIIECCAX.

*  CocraBusthb
YpaBHEHUSI XUMHUYECKUX
peaKkuii ¢ yyacTuem
BOJIBI.

*  OOBsCHATH
CYIIHOCTb 9KOJOTUYECKUX
npo0JieM, CBA3aHHBIX C
3arpsi3HEHUEM IPUPOIHBIX
BOJI, CIIOCOOBI OYHUCTKH
BOJIbl OT IPUMECE, MEPBI
10 OXpaHe BOJ OT
3arpsi3HEHUS.

* IlmanupoBats u
OCYLIECTBJISITh Ha
MPaKTUKE XUMHYECKUE
SKCIIEPUMEHTHI,
MIPOBOANTH HAOIIOICHUS,
JienaTh BBIBOJIBI 1O
pe3ynbTaTam
IKCIIEPUMEHTA.

*  CnenoBathb
npaBuiIaM 6e30MacHOi
paboTsl B 1aboparopun
MIPU UCTIOJIb30BAHUU
XAMHUYECKOW MOCYAbI
o0opymoBaHusl.

* IIpoBoauth
BBIYHCIICHHUS C
MIPUMEHEHUEM TTOHSATHUS
«MaccoBas 10J1s BEIIeCTBa
B PacTBOpEY.

*  Hcnonb3oBath npu
BBITIOJTHEHUH YI€OHBIX
3aJlaHUl U B IIPOLIECCE
HCCIIEI0OBATENIbCKON
JIeATEIbHOCTH HAyYHO-

Poccuiickan
3N1EKTPOHHanA
wrkona(P3LL)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.r

u/
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NpaKkTHYecKue padoTbl
Ilpakmuueckas
paboma:

Ne 5. ITpuroroBnenue
pPacTBOpPOB C
onpeacnEéHHON
MacCOBOH JoJieH
PacTBOPEHHOTO
BEILECTBA.

Botuucnenua — c
HCIOJIb30BaHUEM
MOHSTHS «MaccoBas
JIOJIS BEIIECTBA B
pacTBope»

MOMYJSIPHYIO JINTEPATYPY
XUMHUYECKOTO

COJ/IepXaHusl, CIIPaBOYHbIC
MaTepHalbl, peCypcChl
WNHurepHera.

e BeicTpauBaTh
pa3BEPHYTHIE
MICbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
uHpopmaruio u3
yueOHUKa U CIPABOYHBIX
MaTepHuaoB, FPAMOTHO
HCII0JIb30BaTh U3yYEHHBIN
MOHATUHHBIN arapar
Kypca XUMHH




Tema 7. OCHOBHbIe
Knaccbl
HeopraHUYecKux

coefMHeHUM
(11v)

Knaccudukanus
HEOPraHMYECKUX
coenuHeHU. OKCUIBI:
COCTaB,
Kiaccuukanms
(OCHOBHBIE,
KHCIIOTHBIE,
amdorepHsIe,
HEeC0JIe00pa3yroIIue),
HOMEHKJIaTypa
(MexxyHapoHas U
TpPUBHUAJIbHASA).
[Tonyuenue u
XUMHUYECKHE CBONCTBA
KHCIIOTHBIX, OCHOBHBIX
1 aM(OTEPHBIX
OKCH/JIOB.

OcHOBaHUS: COCTaB,
KJaccupukanus,
HOMCHKJIATypa
(MexxyHapoHas 1
TpUBHUAJIbHASA),
¢duznueckue u
XUMHUYCCKHEC
CBOICTBA, CIIOCOOBI
nonyueHusi. Kucnorsi:
COCTaB,
Kiaccudukanus,
HOMEHKJIaTypa,
¢dusnueckue u
XUMHUYECKHE
CBOMCTBA, CITOCOOBI
noxy4deHus. Psn
AKTUBHOCTH METAaJUIOB.
Conu (cpennue):
HOMEHKJIATypa,
CIOCOOBI TOTyYEeHUS,

*  Knaccudunuponar
b U3y4aeMble BEIIeCTBA 0
COCTaBY U CBOMCTBaM.

¢ CocraBIiTh
(hOpMYIIBI OKCHJIOB,
KHCJIOT, OCHOBAHMIA,
CoJIeH 1 Ha3bIBATh UX 110
MEKTYHapOAHOMN
HOMEHKJIaType.

* IIpornosupoBatb
CBOIiCTBA BEIISCTB Ha
OCHOBE O0IIHX
XHUMHUYECKHX CBOMCTB
M3Yy4YEHHBIX
KJIACCOB/TPYIII BEIIECTB,
K KOTOPBIM OHU
OTHOCSTCS.

*  CocraBusthb
MOJICKYJISIPHBIE
YpaBHEHUS PEaKIUN,
WJUTFOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA U
CIOCOOBI ONyYeHUs
BEII[ECTB U3yYEHHBIX
KJIACCOB/TPYIIII, & TAKXKe
MOITBEP K IAOIIUX
TeHETUYECKYIO
B3aUMOCBSI3b MEKITY
HUMH.

* IIpousBoguth
BBIYMCIICHHUS 110
YPaBHEHUSAM XUMHUYECKHUX
peaKuuu.

* IInanuposats u
OCYLIECTBIIATH Ha
MIPaKTUKE XUMUYECKUE

Poccuiickan
3N1EeKTPOHHanA
wrkona(P3LL)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.r

u/
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B3aNMMOICHCTBHE COJICH
C MeTaJlaMH,
KHCJIOTaMU, IIEI0YaMu
W COJISIMHU.
I'eneTnueckas cBA3b
MEXIYy  KJaccamu
HEOPraHUYECKUX
COCIMHECHUH.

JdemMoHcTpauMu
O06pa3sib
HEOPraHUYECKUX
BEILECTB PA3JIMYHBIX
KJIaCCOB.
BsaumoneiicTeue
pacTBopa cepHOu
KHCJIOTHI C OKCUJIOM
meu(Il). Peakums
HEUTpaIU3alUH.
Britecuenmne

OJHOI'O MeTaia
JIPYTUM U3 pacTBOpa
COJIU.

JlaGopaTtopHble U
NMpaKTH4YecKue padoTbl
Jlabopamopnvie onvimot.
BsaumoneiicTeue
KHCJIOT C METaJlJIaMH.
ITomyyenue
HEPaCTBOPUMBIX
OCHOBaHMH.
BsanmoneiicTeue
HEPacTBOPUMBIX
OCHOBaHHUI C
KucnoTamu. Paznoxenue
ruapokcuaa meau(1l)
MIPU HAarpEBaHUH.

IIpakmuueckas
paboma: Ne 6.
Pemrenne
AKCIIEPUMEHTAIIbHBIX
3aJa4 10 TeMe
«OCHOBHBIE KJIAaCCHI
HEOPTraHUYECKHUX
COCIUHEHUI.

Buviuucnenus

HKCIIEPUMEHTHI,
MIPOBOANTDH HAOIIOICHUS,
JIeJ1aTh BBIBOJIBI 110
pe3yibTaTam
HKCIIEPUMEHTA.

e (CnenoBsath
npaBuiIaM O€30MacHON
paboTsI B 1abopaTopun
IIPYU UCII0JIb30BAaHUNU
XUMHUYECKON TOCYbI U
000pyI0BaHUA.

*  Hcnonb3oBats 11pu
BBITTOJIHEHUH YUEOHBIX
3aJlaHUl U B IPOLIECCE
HCCJIEIOBATEIBCKOM
JESITEIIbHOCTH
HAYYHOTIOMYJISPHYIO
JUTEPATypy XUMHUUECKOIO
COJIepKaHusl, CIIpaBOYHbIE
MaTepuaibl, peCypchl
HNuTepHera.

*  BeicTpauBath
pa3BEPHYTHIE
MUCbMEHHBIC U YCTHBIE
OTBETHI C OIIOPOI Ha
uHpopmaruio u3
yueOHHUKa U CIIPAaBOYHBIX
MaTepuaioB, FPaMOTHO
HCIIOJIB30BATh NU3yYEHHBIN
MOHATUMHBIN anmnapar
Kypca XUMHUHI




— 10 YPaBHEHUSIM




XAMHYECKHUX PEaKUi

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoaunyeckas cucrema xumudeckux iementosn /1. U.
MemnjeieeBa.
Ctpoenne aToMmoB. XuMuveckas cBsi3b. OKUCJIANTEILHO-BOCCTAHOBUTEIbHBIE peakuuu (15 u)




Tema 8.
Iepuoauveckuii
3aKOH U
Hepuoguveckas
cucrema
XHMHYECKHX
3JIeMEHTOB

Jl. 1. MenaesieeBa.
Crpoenne atoma (7

4)

IlepBbie MONBITKU
KIIacCU(UKALIUN
XUMHYECKHUX 3JIEMEHTOB.
[TonsTue o rpynmnax
CXOJIHBIX 3JIEMEHTOB
(IemovHbIe U
HIEJIOYHO3EMEITbHBIE
MeETaJlJIbl, TaJOTeHbI,
MHEPTHBIE Ta3bl).
DNEeMEeHTBI, KOTOPbIe
00pa3yroT amdoTepHbIe
OKCHJIbl ¥ TUIPOKCHUJIBL.
[Teproanueckuii 3aK0H
u [lepuonuueckas
CUCTEMa XMMHYECKHUX
AJIEMEHTOB

J. 1. Menaeneena.
[lepuonsl, rpynmsl,
MOATPYIIIHIL.
DuU3NYECKUN CMBICI
MOPSIIKOBOTO HOMEpa
3JI€EMEHTa, HOMEPOB
NepHO/ia U TPYIIIbL.
CrtpoeHue aTOMOB.
CocraB aTOMHBIX sJ1€p.
N30Tonbl. DNEKTPOHBI.
CrpoeHnue 371eKTPOHHBIX
000J104€K aTOMOB
nepBbix 20 XUMUYECKUX
AJIEMEHTOB
ITepuoanueckoit
cuctemsl /1. W.
Meneneesa.
XapakTepucruka
XAMHYECKOTO 3JIEMEHTA
I10 €ro IOJIOKEHUIO B
Ilepuoanueckoit
cucteme /1. 1.
MeneneeBa. 3HaueHue
Ileproanueckoro 3akoHa
u

ITepuoanueckoit
CHCTEMbI XUMHUYECKHUX
3JIEMEHTOB JJIsl PA3BUTHUSA
HayKU U IPaKkTUKH. [].
N. MenneneeB —
Y4€HBIN, IEAAror U
rpakJaHuH.

*  PackpbIBaTh CMBICI
IIEPUOJIUYECKOr0 3aKOHA.

* Ilonumars
CyILLIECTBOBaHUE
MEPUONYECKOMN
3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB
(M3MEHEHHE pauyCcoOB
aTOMOB U
ANEKTPOOTPULIATEIBHOCTU
) U UX COEAMHEHUN OT
MIOJIOKEHUS B
MIEPUOIUYECKON CUCTEME
Y CTPOEHHUS aTOMa.

*  YcTraHaBIMBATH
CBSI3b MEXKIY
IIOJIOXKEHUEM JJIEMEHTA B
MEPUOIUYECKON CUCTEME
Y CTPOEHHUEM €TI0 aToMa
(cocTaB u 3apan sapa,
oO11ee Yucio MEeKTPOHOB
U pacrpeeseHue ux 1o
AIIEKTPOHHBIM CIIOSIM).

* IIpornosupoBarb
XapakTep U3MEHEHHUS
CBOICTB AJIEMEHTOB U UX
COEIMHEHUH 110 IpyIIIaM
U IIEpUOJIaM
[Teproanueckoil CUCTEMBI.

*  XapakTepus3oBaTh
XUMHUYECKUE 3TIEMEHTHI
IIEPBBIX TPEX MEPUOMOB,
KaJlnsl, KaJIbLIMS 110 UX
ITOJIOXKEHUIO B
[Iepuoauueckoit cucreme
J1. 1. MeHpeneeBa.

* CnenoBarb
npaBuiiaM 6e30MacHoM
paboTsl B 1abopaTopuu
MIPU UCHOJIb30BAaHUU
XUMHUYECKON MOCYAbI U
000pyI0BaHUA.

*  BeicTpauBath
pa3sBEPHYTHIE
MMMCbMEHHBIC U YCTHHIS
OTBETHI C ONIOPOM Ha
uH(pOpMaLIHIO U3

Poccuiickan
3N1EKTPOHHanA
wrkona(P3LL)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.r

u/
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JdeMoHcTpanuu
Koporkonepuonnas u
JUTMHHOTIEPUOAHAS (POPMBI
[Tepuoauueckoit cucTemsl
XHUMHUYECKHX DJIEMEHTOB

J. Y. MenneneeBa. O3HaKoMJICHHE
¢ oOpasiamMu METaJIJIOB U
HEMETAJIJIOB.

JlaGopaTopHble U IPaKTHYeCKHe
pa6oThl Jlabopamophwiili onvim:
B3anmoneiictBrue rugpokcuaa
[IMHKA C paCTBOPaMH KUCIIOT U
ieso4ein

y4eOHHMKA U CIIPABOYHBIX
MaTepuaioB, TPaMOTHO
HCIOJIb30BaTh U3YUEHHBIH
MOHATUIHBIN alapar Kypca
XUMHH.

*  Hcnonb3oBaTh npH
BBITIOJIHCHUH YUCOHBIX 3aJaHU
TEKCThI Y4€OHHKA, CTIPABOYHBIE
marepuansl (Ileproguyeckyro
CHUCTEMY XMMHYECKUX JIEMEHTOB
. 1. Menneneesa, TabuIy
PacTBOPUMOCTH KHUCIIOT,
OCHOBaHHI U COJICH B BOJE,
AIEKTPOXUMUUYECKHH PSIJT
HaIpsDKEHUH METAIIOB).

*  Hcnonb3oBaTh npu
BBIIIOJIHEHU M yqe6Hblx 3aJaHui U
B [IPOLIECCE UCCIIE0BATENBCKON
JIEATEIIbHOCTH
Hay4HOIIONYJIIPHYIO JIUTEPATYPY
XUMHYECKOTO COJIEPHKAHHUS,
CIIPpaBOYHBIC MAaTCPUAJIbI,
pecypcbl
Nutepnera

Tema 9.

XuMuueckasi CBfi3b.
OKHCANTEIHLHOBOCCTAHOBHTEIBH
ble peakunu

84)

DIEKTPOOTPUIIATEIIEHOC Th AaTOMOB
XUMHUYECKHUX JJIEMEHTOB.
XuMudeckas CBsI3b (MOHHAS,
KOBaJICHTHAS MOJISIPHAs 1
KOBaJICHTHAsI HETIOJIApHAs ).
CrerneHb OKUCIICHUS.
OKHMCITUTENIEHOBOCCTAHOBUTENIBHBIE
peaxiuu (OBP). [Ipoueccsr
OKHCJICHHUS U BOCCTAHOBJICHHSI.
OKUCIHUTENN U BOCCTAHOBUTEH.

JdeMoHcTpanuu
OKHCIUTEIBHOBOCCTAHOBUTEIILHBIE
peaxkuu: TOpeHne, peakiiuu
pa30XKeHUs, COEAUHEHNUS

*  PackpbIBaTbh CMBICI
U3y4aeMbIX MOHATHI.

*  Omnpenenstb BU
XUMHYECKOH CBSI3U B COCIMHEHHU.

*  Omnpenensth CTENEHb
OKHCIICHHSI XHMAYECKOTO
3JIeMeHTa 1o (hopMyIie ero
COCIMHEHUSI.

*  Omnpenensitb JEMEHT
(BEIIECTBO) — OKHCIIUTEIb U
AIIEMEHT (BEILECTBO) —
BOCCTaHOBHUTEIIb.

*  OOBACHATH CYIIHOCTh
MPOIIECCOB OKUCIIEHUS U
BOCCTaHOBJICHUSI.

*  CocTaBnsTh ANEKTPOHHBIN
OaslaHc ¢ y9€TOM YHCIIa OTAaHHBIX



https://resh.edu.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

Pe3zepBHOE Bpems
(39)

U TIPUHATHIX AJIEKTPOHOB.

*  CocraBisiTh ypaBHEHHE
OKHCJINTCILHOBOCCTAHOBUTEIILHOM
peakiuu.

*  Hcnonb3oBaTh npH
BBITIOJIHCHUH YUCOHBIX 3aJaHUI
TEKCThI YUeOHHKA,

*  CHpaBOYHbIC MaTEPHAJIbI
(MepUOUIECKYIO CUCTEMY
XHUMHYECKHX djieMeHToB /I, 1.
MenneneeBa, TabauIry
PacTBOPUMOCTH KHUCIIOT,
OCHOBaHHI U COJICH B BOJE,
AIEKTPOXUMUUYECKHUH PSIJT
HaIpsHKEHUH METaJIOB)

9 KJIACC (2 u B Henemnto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsl)

[IpuMepHBIC TEMBI,
pacKphIBaIOIINE
JTaHHBIN pa3aen

MpOrpaMMBbl, U
KOJIMYECTBO YacoB,
OTBOJAMMOE Ha UX
H3y4YeHue

OcHOBHOE
coJiepKaHue

OCHOBHBIE BUJIBI
IEeSITEIbHOCTH
o0ydJaronmxcs

ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI

pecypc

Paznen 1. [lepBonauanbHbie XuMuueckue moHstus (20 1)




IHoBTOpEHUE H
yriayoJenune
3HAHUI
OCHOBHBIX
pa3jiesoB Kypca 8
KJ1acca

(59)

[Tepuoanueckuit
3aKOH.
[Tepuoanueckas
cucremMa
XUMHYCSCKHUX
3JIEMEHTOB

J. . Menneneena.
CTtpoeHue aToMOB.
3aKOHOMEPHOCTH B
W3MEHEHHUY CBOMCTB
XUMHYCSCKHUX
3JIEMEHTOB NEPBBIX
TpEX NEPUOJIOB,
KaJIusl, KaJIbIIHS U UX
COCIMHEHUN B
COOTBETCTBUH C
ITOJIOKCHUEM
3JIEMCHTOB B
MIEPUOINYECKOMN

*  XapakTepuszoBaTh
XUMUYECKUE 3TIEMEHTBI
MEePBBIX TPEX MEPHOJIOB,
KaJIdsl ¥ KaJIbIHS 110 UX
MOJIO’KEHHUIO B
Ilepuonnueckoi cucreme
J. 1. Menaeneena.

*  Knaccudunuponar
b U Ha3bIBaTh
HEOpraHUYeCcKue
BEILECTBA U3yUYEHHBIX
KJIACCOB.

*  OmnwuceiBaTh 001IKE
XUMHUYECKHE CBONCTBA
BEIIECTB Pa3IUYHbIX
KJIACCOB, MOJITBEPKIATh
CBOIICTBa MpUMEpaMu
MOJIEKYJISIPHBIX ypaBHEHUN
XUMHYECKHUX

Poccuiickan
3N1EKTPOHHanA
wrkona(P3LL)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.ru

[
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CUCTEME U
CTPOCHHEM UX
ATOMOB.
Knaccudukanms u
HOMEHKJIaTypa
HEOPraHUYECKUX
BEIICCTB
(MexxyHapoHas U
TPUBHUAJIbHASA).
XuMH4yecKue
CBOMCTBA BEIIECTB,
OTHOCSIINXCSA K
pa3IMYHBIM KJ1accaM
HEOPTaHUYECKUX
COCIUHEHUI, NX
TeHETHYECKas CBS3h
HEOPTaHUYECKUX
BCIIICCTB.

CtpoeHue BeliecTBa:

BUJIBI XUMHYCCKOM
CBSI3H U THIIBI
KPUCTAJUIMYECKUX
pEmETOK.
3aBUCUMOCTh
CBOMCTB BEIICCTB OT
WX CTPOCHHUSI.

JMemoncTpanuu 1.
Mopenu
KPUCTAITTNYECKUX
peEToK
HEOPraHUYECKUX
BEIIECTB.

2.
Kopotkonepuognas
U JUTMHHOTIEPUOIHAS
bopMbI
Ilepunonnueckoi
CUCTEMBI
XUMHYECKUX
anemenTtoB Jl. U.
Menneneena

peaKuui.

*  OnpenensTh BUJ
XUMHYECKOM CBS3U U THII
KPUCTAJUIMYECKON
pPELIETKN BEIECTBA.

* IIporHosuposarb
CBOICTBA BEILIECTB B
3aBHCHUMOCTH OT MX
CTPOCHHUSL.

*  BricTpauBarh
pa3BEpPHYTHIE NMCbMEHHBIE
U YCTHBIE OTBETBHI C
oropoil Ha uHpopmMaLuIo
13 yueOHHMKA U
CIIPaBOYHBIX MATEPHAJIOB,
IPaMOTHO UCIOJIb30BaTh
M3Y4YEHHBIN NOHATHUIUHBIN
anmnapar Kypca XUMHH.

*  Hcnonb3oBarh npu
BBITIOJTHCHUH YICOHBIX
3aJlaHUi U B Ipoliecce
HCCIIEA0BATEILCKOM
JIeSITeIIbHOCTH
HAaY4YHOIIONYJIAPHYIO
JUTEPaATypy XUMHUUYECKOIO
COAEp)KaHUs, CIIPABOYHbIC
MaTepHUaJIbl, PECYPCHI
HNnTepuera




Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKHX
peakuuit

(4 9)

Knaccudukanus
XUMHYECKHUX
peaKkuuii mo
Pa3ITUIHBIM
MpU3HaKam (1o
YHCITy U COCTaBY
YYaCTBYIOIIMX B
pEaKIMU BEIIECTB,
0 TETUIOBOMY

addexry, mo

*  PackpbiBaTh CMBICH
M3y4aeMbIX MOHATUN U
MIPUMEHSATDH 3TU NOHATHUSA
IIPU ONIMCAHUU CBOWCTB
BELIECTB U UX
IIpEBpaIICHUM.

*  Knaccudunuponar
b XUMUYECKHUE PEAKLINH 110
Pa3IMYHBIM MPU3HAKAM.
*  YcraHaBiIuBaTh

Poccuiickan
3N1EeKTPOHHanA
wkona(PaLL)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.ru
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W3MEHEHUIO CTENIEHEW OKUCIICHUS
XUMHYECKHUX 3JIEMEHTOB, TI0
00paTUMOCTH, TI0 YYaCTHIO
KaTtajuzaTopa). JK30- U
SHAOTEPMUUYECKUE PEAKIIHH,
TEPMOXUMHUYECKHE YPAaBHECHUS.
[ToHsiTHE O CKOPOCTH XMMHYECKOM
peakuuu. [IoHsATHE O TOMOTEHHBIX
U TeTePOreHHBIX PEaKLHUsiX.
[TonsiTue 06 0OPaTUMBIX H
HEOOpaTHUMbIX XUMHUYECKHX
peakuusix. [lonsTie 0 XuMuyeckom
paBHOBecun. DAKTOPHI, BIUAIONINE
Ha CKOPOCTh XUMHUUYECKOU PEaKINu
Y TIOJIOKEHUE XUMUYECKOTO
paBHOBECHS.
OKHCIUTENTEHOBOCCTAHOBUTEIHHBIC
peaxkuuu (3JeKTPOHHBIN OajtaHC
OKHCITUTEILHOBOCCTAHOBUTEIILHON
peaknun). JlemoncTpamum 1.
3aBHCUMOCTbH CKOPOCTHU
XUMHYECKON peakinu OT
pa3auyYHbIX (PaKTOPOB.

2. Bo3zneiicTBue kaTaimu3aTopa Ha
CKOpPOCTh XUMHYECKOM

3aBUCUMOCTBH CKOPOCTHU
XUMUYECKON PEAKLUU OT
pa3nu4HbIX (DaKTOPOB.

* IIpornosuposarb
BO3MOKHOCTH
IPOTEKAHUSI XUMUYECKUX
MPEBPALLECHUH B
Pa3IUYHBIX YCIOBUSX.

*  Omnpenensrtb
OKHUCIIUTENb U
BoccranoButens B OBP.

*  CocTaBiAaTh
3JIEKTPOHHBIN OanaHc
peakiuu.

* IIpousBoguth
BBIYHCIICHUS 110
XUMUYECKUM
YpaBHEHUSM.

*  BricTpauBath
pa3BEPHYTHIE
NMCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPO Ha
uHdopmaruio u3
yueOHHUKa U CIPABOYHBIX
MaTepuanoB, IPaMOTHO
UCII0JIb30BaTh U3YUYEHHBIN
MOHATUIHBIN ammapar
Kypca XUMUH.

*  Hcnonb3oBars npu
BBITIOJTHEHUH YYEOHBIX
3aJlaHui U B IIpoLIECCe
HUCCIE0BATEIHLCKOM
JIeSITENHOCTH
HAYYHOIIONYJISIPHYIO
JUTEPATyPy XUMHUYECKOTO
COZIepKaHUs, CIIPABOYHBIE
MaTepUAJIbI, PECYPCHI
HNurepHera
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peaxuu.

3. [Tpumepsr
HEOOpPAaTUMBIX H
00paTUMBIX peaKIuil.
4, Cwmemnienue
paBHOBECHS
XUMHYECKON
peaxiuu.

Botuucnenus —
KOJIMYECTBA
BEIIECTBA, 00BEMaA
1 MacChl peareHTOB
VI TIPOJTYKTOB T10
YpaBHCHUSM
XAMHYECKHAX
peakuuii




Tema 2.
DIEeKTPOJIUTHYECKA
sl JUCCOLMALIMS.
XumMuyecKue
peakuuu B
pacTBopax

(8 )

Teopus
JJEKTPOJIUTUYECKON
JHUCCOIUAINH.
DIEKTPOIUTHI U
HE3JICKTPOJIUTHI.
Katuonbl, aHHOHEL.
Mexanu3m
JHUCCOIUAIIAN
BEIIECTB C
pa3IMYHBIMHU
BUJAMH XUMHYECKOMN
cBsa3u. CreneHp
JHUCCOILUAIINH.
CuibHbBIE U cIa0bIe
3JEKTPOJIUTHI.
Peaknun nonaoro
oOMeHa, YCIIOBUS UX
MIPOTEKAHUS.
HonHble ypaBHEHUS
peaKkuuid.
XUMUYECKHE
CBOMCTBA KHUCIIOT,
OCHOBaHHUM U coyeH
B CBETC
npeACTaBICHUN 00
BJIEKTPOJTUTAYECKOM
JHUCCOLMAIINH.
Cpena pactBopa.
ITonsatue o
TUAPOIIU3E COJIEH.
KaugecTBeHHEIC
peaKIy Ha KaTHOHBI
W aHUOHEL.

*  PackpeiBath cMbICH
M3y4aeMbIX IIOHATHH, a
TaK)Xe CMBICI TEOPUU
3JIEKTPOJIUTHUYECKON
JUCCOIUALUU.

*  OOBICHATH
IPUYUHBI
ANEKTPOIPOBOTHOCTH
BOJHBIX PACTBOPOB.

*  CocraBisiTh
ypaBHEHUS JUCCOIUAIIUU
KHCJIOT, IIEI0YEH U COJIeH,
MOJIHBIC U COKPAIIEHHBIC
WOHHBIC YPAaBHCHHS
XUMHYECKHX PEAKIIHIA
HOHHOI'0 0OMeHa.

* IImanupoBats u
OCYILIECTBIATH Ha
MIPaKTUKE XUMHUYECKUE
SKCIEPUMEHTBI, TPOBOIUTH
HaOII0IeHus, 1eTaTh
BBIBOJIBI 110 pe3yJibTaTaM
JKCIIEpPUMEHTA.

e Cnenmosathb
MpaBuiIaM Oe30macHOn
paboThl B 1abopaTopuu
MIPY UCIIOJIb30BAHUU
XMMHYECKOM MOCYbI U
000opyI0BaHUS.

* IIpousBoguth
BBIYUCIICHUS 110
XUMUYECKUM YPaBHEHUSM.

Poccuiickas
3N1eKTPOHHasnA
wkona(PaLL)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.ru

[
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JleMoHCTpaL U
DJIeKTpruyecKas
MIPOBOJIUMOCTH
pacTBOPOB BEILIECTB;
JBUKEHHE HOHOB B
ANEKTPUUECKOM
noJe.

OnbITHI,
WUTIOCTPUPYIOIINE
MpU3HAKU
MPOTEKAHUS
peaKuuii HFOHHOTO
oOMeHa. OnbITHI 110
OTIpEICTICHUIO CPEIBI
B PacTBOpax comeit
(x70puaa HaTpus,
kKapOoHaTa HAaTpHA,
XJIOpHUa IIUHKA).

JlabopaTopHble u
NpaKTHYeCcKue
padoThI
Jlabopamopmuwiii
onvim:

Peakiuu noHHOTO
oOMeHa B pacTBopax
3JIEKTPOJIUTOB:
cynbsgara meau(Il) u
ménoun, kapOoHara
HATpUS U COJITHOM
KUCJIOTBI, peaKIus
HEWUTpaTU3alun
MEXTY THIPOKCHIOM
KaJIUS U COJISTHOM
KHUCJIOTOM.

Ipaxmuueckas
paboma: Ne 1.
Pemenne
AKCIEPUMEHTAIbHBIX
3az1a4 110 TEME.

Botuucnenua —
10 YpaBHEHUSIM
XUMHYECKHX
peakuui

*  BrictpauBath
pa3BEPHYTHIE MUCbMEHHBIE
U YCTHBIE OTBETHI C
oropoi Ha HHPOPMAITHIO
13 yuyeOHMKA U
CIPaBOYHBIX MAaTEPHAJIOB,
rPaMOTHO UCIOJIb30BATh
WU3Y4YECHHBIN TOHATUIHBIN
anmnapar Kypca XuMHUH.

*  Hcnonb3oBaTh npu
BBITIOJIHCHUN y‘-Ie6HbIX
3aJlaHuid U B IIPOLIECCE
HCCIIEA0BATENbCKOM
NEeSATETbHOCTH
Hay4HOIIONYJIAPHYIO
JIATEPATyPy XUMUIECKOTO
coJiepKaHusl, CIPABOYHBIE
MaTepuaibl, PECypChI
HNutepnera




Pa3nen 2. Hemerauibl u ux coequHenus (24 )




Tema 3. O6mas
XapaKTepuCcTUKA
XHMHYECKHX
3JIeMEHTOB
VIIArpynnbl.
I'anorennl

(4 1)

Ob6mas
XapaKkTEepUCTHKA
rajoreHoB.
OcobGeHHOCTH
CTPOEHHUSI aTOMOB
3THUX 3JIEMEHTOB,
XapakTepHbIe [
HUX CTEIIEHU
OKHCIICHUS.
Ctpoenue u
buznveckue
CBOMCTBA MPOCTBIX
BEILECTB —
raJjioreHoB.
XuMHYECKHE
CBOICTBa HA
puMepe XJopa
(B3auMoJIeHCTBUE C
MeTaJlIaMH,
HEMeTaJUIaMH,
IEJI0YaMHu).
XJI0pOBOAOPOA.
ConsiHast KUCIIOTA,
XUMUYECKHE
CBOMCTBA,
MOJIy4eHHE,
MIpUMEHEHUE.
KauecTBenHbie
peakiuu Ha
raJOreHU-UOHBI.
[ericTBre xnopa u
XJIOPOBOJIOPO/Ia Ha

OpraHu3M 4YCJIOBCKA.

Baxneiimnine
XJIOPUJIBI U UX
HaXxO0XJCHUE B
MIPUPOJE.

JleMoHCTpanuu
Buneomarepuaisr:
TaJIOTEHbI U UX

COEIUHEHMUS.

OO6pa31bl XJIOPUIOB.

JlabopaTopHble n
NpaKkTHYeCKHe
padoThI
Jlabopamopmwiii
onvim:

e OOpiAcHATL o00IIHE

3aKOHOMEPHOCTH B
H3MEHEHHU CBOWCTB
HEMETAJIJIOB u X
COCIMHCHUN B TIpejaeiax
MaJIbIX MIEPUOJIOB u
IJ1aBHBIX MOATPYTII

[lepuoauueckoil CUCTEMBI
XHUMHUYECKHX DJIIEMEHTOB C
y4€TOM  CTPOCHHS  HX
aTOMOB.

*  XapakTepusoBarb
¢bu3nUecKrue 1 XUMUYECKHe

CBOICTBa MIPOCTHIX
BEILIECTB TaJOreHoB (Ha
npuMepe XJI0pa) u
CIIOYKHBIX BEILIECTB

(xJI0pOBOIOpPOJIA, XJIOpHUA
HATpUs), CIHOCOOBI WX
MIOJTyYCHUSI, IPUMCHEHHE U
3HAYCHUE B MPHPOJE H
JKU3HU YETIOBEKA.

*  Onpenendirb

raJIOreHUA-UOHBI B
pacTBope.

* IlmanupoBath "
OCYIIECTBIISATh Ha
MIPaKTUKE XUMHYECKHE

AKCIIEPUMEHTBI, IPOBOJUTH
HaOII0IEHUS, JIeIaTh
BBIBOJIBI IO pe3yJbTaTam
AKCIIEPUMEHTA.

* CrnenoBatb
IpaBUJIaM 6e3o0macHoit
paboTel B J1abopaTopuu
pu HCIIOJIb30BAaHNNU
XUMHUYECKON TMOCYAbl H
000py10BaHUSI.

*  BricTpauBats
pa3BEPHYTHIE MUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH
Ha  uHpOpMamMiO U3
yuyeOHMKAa U CIPaBOYHBIX
MaTepUasos, IrPaMOTHO
WCIIOJIB30BaTh W3yYEHHBIN
MTOHATUNHBIN armapar
Kypca XUMHH.

* Hcnonb3oBarhk npu
BBIMIOJTHEHUH YUYE€OHBIX

Poccuiickan
3N1EKTPOHHanA
wrkona(P3LL)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.ru
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PacrioznaBanue
XJIOPUI-HOHOB.




Ilpakmuueckas
paboma: Ne 2.
[Tonyuenue
COJISTHOM
KHCJIOTHI,
u3ydyeHue eé
CBOJNCTB.

Botuucnenusa — no
yYpaBHEHUSM
XUMHUYECKHX
peakui, eciu

OJIMH U3 PEarcHTOB
IIaH B U30BITKE;

— 00BEMOB ra3os 10
YPaBHEHHUIO PEAKIIUU
Ha OCHOBE 3aKOHA
00BEMHBIX
OTHOILIEHUH ra30B

3aJlaHUl U B IIPOLIECCE
HCCIICIOBATEIIHLCKOM
JEeSATCILHOCTH

® HAayYHONOMNYJIIPHYIO
JIUTEPATYPy XUMHYECKOTO
COZEp)KaHUs, CIIPABOYHbIC
MaTepualibl, PECYpChl
Nutepnera




Tema 4. O6man
XapaKTepUCTHKA
XHMHYECKHX
3J1eMEeHTOB
VIArpynmsi.
Cepa u eé
coeIMHEeHUs

(59)

Ob6mas
XapaKTepUCTHKA
3JIEMEHTOB
VIArpynmsl.
OcobGeHHOCTH
CTPOCHHS aTOMOB
ATUX JIEMEHTOB,
XapakTepHbIe IS
HUX CTEICHU
OKHUCIICHUS.
Crpoenue u
¢dusnueckue
CBOMCTBA IPOCTBIX
BEI[ECTB —
KHCJIOPO/JIa U CEPBI.
AmoTponHbie
MoauUKaITIH
KHUCIIOPOJIa U CEpPHI.
XuMHUYECKHE
CBOMCTBA CEpHI.
CepoBojopon,
CTpOEHHUE,
buzndeckue u
XUMHUYECKHE
cBoiicTBa. OKCUIBI
CEpBhI KaK
MpeICTaBUTENN

KHUCJIOTHBIX OKCHUJIOB.

CepHas Kucnora,
¢buznueckue u
XUMHYECKHE
cBoicTBa (001IHE
KaK MPeICTaBUTEIS
KJ1acca KUCIOT U

*  OOpAcHATE 001IHIE
3aKOHOMEPHOCTH B
M3MEHEHUHU CBOICTB
aneMeHToB VIA-rpynmnsl u
UX COCIUHEHUM C yUETOM
CTPOEHHUSI KX aTOMOB.

*  XapakTepusoBarb
buznyecKkue 1 XuMUYECKHe
CBOIICTBa MPOCTOTO
BENIECTBA CEPHI U €€
COEIMHEHU I
(cepoBOAOpO/IA, OKCUIOB
CEpbl, CEPHOI KHUCIIOTHI,
cynbdaToB), CIIOcOOBI UX
MPUPOJIE U )KU3HU
YeJI0BeKa.

*  Omnpenendarb
HanMU4yue cyibpaT-uOHOB B
pacTBope.

*  OOBsCHATH
CYIIHOCTB YKOJOTUYECKUX
npo0JieM, CBS3aHHBIX C
nepepaboTKoi coeAMHEHU
CEpBI.

* IImanupoBath u
OCYIIECTBIISTh Ha
MPAKTHUKE XUMUYECKUE
AKCIIEPUMEHTHI,

* IIpoBoauth
HaOII0AeHU, AeIaTh
BBIBOJIbI 110 pPE3yJIbTaTaM
IKCIIEPUMEHTA.

* Cnenosarb
npaBuiiaM 6e30MacHoi

Poccuiickas
3/IeKTPOHHas
wkona(PaLL)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.ru
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crienuduieckue),
MIpUMEHEHUE.
XuMu4yecKkue
peakiuu, JexKaliue B
OCHOBE
MPOMBIIIIIEHHOTO
croco0a Moyy4eHus
CEpPHOM KHUCIIOTBHI.
Anmaparsl 1
MPOTEKAIOIUE B HUX
npoiieccsl (Ha
npuMepe
MIPOU3BOJICTBA
CEPHOM KUCIIOTHI).
Conu cepHoit
KHCJIOTHI,
KayeCTBEHHAs
peakiust Ha cynbdar-
noH. Haxoxnenune
Cephl U €€
COE€IMHEHU B
PUPOJIE.
XuUMHUYECKOE
3arpsi3HEHUE
OKPYXKAarolIel cpebl
COCIMHEHUSIMU CEPBI
(KMCTIOTHBIE TOXK/IH,
3arpsi3HEHHE
BO3/lyXa U
BOJI0EMOB), CITOCOOBI
ero
MpeI0TBpPALICHUSI.

JleMoHCTpanuu
Komnekuun
(Buaeomarepuabl):
cepau eé
COCTMHEHHUSI.
OO0yrnuBaHue
caxapa moj
JIEUCTBUEM
KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCJIOTBHI.

JlaboparopHsbie n
NpaKTHYeCKHe
padoThI
JlabopamopHvie
ONbIMbL:

paboTsl B 1abopaTopun
IIPU UCII0JIb30BAaHUNU
XUMHYECKOH MOCYIbI U
000pyI0BaHUA.

* IIpousBoauth
BBIUMCJIEHUSI 110
XUMHUYECKUM YPAaBHEHUSIM.

*  Hcnonb3oBath 11pu
BBITTOJIHEHUH YUEOHBIX
3aJJaHUN TEKCThI yUeOHUKA,
CIIPAaBOYHbBIE MaTEpPUAIIbI
(ITepuonnyeckyro cucremy
XUMHUYECKHX 3JIEMEHTOB
J1. 1. Menpeneena,
TabJIMIly pacCTBOPUMOCTHU
KHUCIIOT, OCHOBAHU U
coJIeH B BOJIC,
AIEKTPOXUMUYECKUHN PSIIT
HaAIpPsSDKEHUH METAJLIOB).

*  Hcnonb3oBath Ipu
BBITTOJIHEHUH YUEOHBIX
3aJjlaHuil U B Ipoliecce
HCCIIEI0BATEIbCKON
JESITEIIbHOCTH
Hay4YHOIIOIYJISIPHYIO
JIUTEepaTypy XUMHUUECKOTO
COJIepKaHusl, CIIpaBOYHbIE
MaTepuaibl, peCypChl
WNHurepHera




OO6HapyxeHue
Cynb(aT-uoHOB.




Bzaumoneiicteue
pasz0aBiIeHHON
CEPHOM KUCIOTHI C
UHKOM.

Botuucnenus —
10 YpaBHEHUSIM
XUMHYECKHUX
peakiui;

— MAacCOBOH JI0JIU
BBIXOJ1a IPOJIYKTA
peaKkuuu




Tema 5. O6masn
XapaKTepuCTUKA
XHMHUYECKHX
3JIEMEHTOB
VArpynunsl. A30T,
(ocdop 1 nx
COeIMHEeHUA

(7 1)

OO6mas
XapaKTEePUCTHKA
3JIEMEHTOB
VArpynbl.
OcobGeHHoOCTH
CTPOCHHUS aTOMOB
ATUX JIEMEHTOB,
XapakTepHbIe [
HUX CTEICHU
OKHCJIEHHA. A30T,
pacnpocTpaHeHuE B
IPUPOJIE,
buzndeckue u
XUMHUYECKHE
CBOICTBA.
Kpyrosopor a3ora
B IIPUPO/IE.
AMMMaK, ero
¢duznueckue u
XUMUYECKHE
CBOMCTBA,
MOJTyYeHUE U
npumenenue. Comu
aMMOHHUS, UX
buzndeckue u
XUMHUYECKHE
CBOMCTBA,
IPUMCHCHUE.
KauectBennas
peaKknus Ha MOHBI
aAMMOHHSI.

A3oTHas KucjoTa, eé
¢dusnueckue u
XUMUYECKHE
cBoiicTBa (00mINe
KaK MpeCTaBUTENs
KJ1acca KHCIIOT U
crerupuIecKue).
Hcnonw3oBanue

*  OOBACHATH 0O0IIHE
3aKOHOMEPHOCTH B
M3MEHEHUHU CBOICTB
AJIEMEHTOB VA-TpyIibl U
UX COEIMHEHUH C y4€TOM
CTPOEHHS UX aTOMOB.

*  XapakTepusoBarb
dusnueckue u
XUMHUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB a30Ta U
docdopa u ux
COeIMHEHUN (aMMHUaKa,
coJieii aMMOHUS, a30THOM
KHUCIIOTHI, HUTPATOB,
okcunaa pocdopa(V) u
dbochopHOIT KHCITOTHI,
docdaroB), crrocoObr UxX
MOJTyYeHUSsI, IPUMEHEHUE
Y 3HAYCHHE B IIPUPOJIC U
JKU3HU YEIIOBEKA.

*  OmpenensTe HOHBI
aMMOHUS U (hochaT-noHBI
B pacTBOpE.

¢ OOBACHATH
CYIITHOCTh YKOJIOTHYECKUX
npo0JieM, CBA3aHHBIX C
HaXO0XJICHUEM
COEMHEHUH a30Ta U
dbocdopa B okpyxaromien
cpene.

* IlmanupoBats u
OCYIIECTBIISATH Ha
MPAKTHUKE XUMUYECKUE
OKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHUS,
JIeNaTh BBIBOJIBI 110
pe3yibTaTam
IKCIIEPUMEHTA.

* CnenoBarb
npaBuiiaM 6e30MacHoi

Poccuiickan
3N1EKTPOHHanA
wrkona(P3LL)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.ru
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HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE
MUHEPATbHBIX
ya00peHuil.
XuUMHUECKOe
3arpsisHEHHE
OKPYKaroIleH cpebl
COCIMHEHUSIMU a30Ta
(KUCIIOTHBIE T0XKIH,
3arpsi3sHEHUE
BO3/1yXa, MOYBHI U
Boz0éMOB). Docdop,
AJIOTPOIIHbIE

MO (UKALIH
hocdopa,
buzndeckue u
XUMUYECKHE
CBOMCTBA.

Oxkcun docdopa(V)
u hochopHas
KHCIIOTA,
¢duznueckue u
XUMUYECKHE
CBOMCTBA,
MOJTyYeHHeE.
KauectBennas
peakius Ha
dochaTHOHBI.
Hcnonp3oBanue
¢docaros B
KauecTBe
MUHEPATBHBIX
yoOpeHuit.
3arpsizHeHUE
MIPHPOJTHBIX
BOJIOEMOB
docdaramu.
JleMoOHCTpaLun
Konnexuuu: pocdop
Y UX COCTUHEHUS.
Bzaumoneiictere
KOHILIEHTPUPOBaHHOU
a30THOM KHUCIIOTHI C
MEJIBIO.

JlaboparopHsbie n
NMpaKkTHYeCKHUe
padoThbI
Jlabopamopnvie
Onwimol:

paboTsl B 1abopaTopun
IIPU UCII0JIb30BAaHUNU
XUMHYECKOH MOCYIbI U
000pyI0BaHUA.

* IIpousBoauth
BBIUMCJIEHUSI 110
XUMHUYECKUM YPAaBHEHUSIM.

*  Hcnonb3oBath 11pu
BBITTOJIHEHUH YUEOHBIX
3aJJaHUN TEKCThI yUeOHUKA,
CIIPAaBOYHbBIE MaTEpPUAIIbI
(TIepuoINYECKyI0 CUCTEMY
XUMHUYECKHX 3JIEMEHTOB
J1. 1. Menpeneena,
TabJIMIly pacCTBOPUMOCTHU
KHUCIIOT, OCHOBAHU U
coJIeH B BOJIC,
AIEKTPOXUMUYECKUHN PSIIT
HaAIpPsSDKEHUH METAJLIOB).

*  Hcnonb3oBath Ipu
BBITTOJIHEHUH YUEOHBIX
3aJjlaHuil U B Ipoliecce
HCCIIEI0BATEIbCKON
JESITEIIbHOCTH
Hay4YHOIIONYJISIPHYIO
JIUTEepaTypy XUMHUUECKOTO
COJIepKaHusl, CIIpaBOYHbIE
MaTepuaibl, peCypChl
WNHurepHera




1. BzaumonetictBue




COJIEW aMMOHHSI C
1IEJI0YBIO.

2. O3HaKOMJIEHHE C
obpasuamu
A30THBIX U
dochopHbIX
yIOOpEeHMIA.
Ilpakmuueckas
paboma: Ne 3.
[Tonyuenue
aMMHaKa, U3y4eHue
€ro CBOMCTB.

Bortuucnenus —
10 YpaBHEHUSIM
XUMHUYECKHX
peakuuii




Tema 6. O6masn
XapaKTepuCcTUKA
XHMHUYECKHX
3JIeMEHTOB
IVArpynnsi.
Yraepoa u KpeMHHI

U MX COCAUHEHHS
(8 1)

VYraepon,
AJJIOTPOIIHBIE
MoauHUKAIIH,
pacrnpocTpaHeHHE B
pupoe,
buzndeckue u
XUMHUYECKHE
CBOICTBA.
AncopOrniust.
Kpyrosopot
yriaepoja B MPHUPOJIE.
Okcunpl yraeposa,
X QU3HYECKHE U
XUMHUYECKHE
CBOICTBA, UX
JICHCTBUE HA KUBBIE
OpTaHHU3MBI,
MOJTyYCHUE U
IPUMCHCHUE.
DKOJIOTHYECKHUE
po0JIeMBlI,
CBSI3aHHBIC C
OKCHJIOM
yraepona(lV);
TUTIOTEe3a
I00ATLHOTO
MOTETIICHUS
KITUMaTa,
ITaPHUKOBBIN

b dexr.

YroapHas KUCIOTa U
e€ cou, ux
¢dusnueckue u
XUMHUYECKHE
CBOIICTBa, MOJIy4YEeHUE
u

. OOBsCHATH 001ITHE
3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB
aneMeHToB IVA-rpynnsl u
UX COEIUHEHUM C yUETOM
CTPOEHHUSI KX aTOMOB.

. XapakTepu3oBarhb
buznveckue u
XUMHUYECKHE CBONCTBA
MPOCTHIX BEIICCTB
yriaepoaa v KpeMHUS U X
coelMHEeHUN (OKCUIOB
yIJIepoja, yrojabHOU
KHCIIOTHI, KapOOHATOB,
OKCHUJIa KPEMHHUS,
KPEMHUEBOU KUCIIOTHI,
CUJIMKATOB), CIIOCOOBI X
MOJTyYeHUSI, IPUMEHEHUE
Y 3HAa4YCHHE B MIPUPOJIC U
JKU3HU YETIOBEKa.

. Onpenensartsb
KapOOHAT- M CHITMKATHOHBI
B pacTBOpE.

. OOBACHATD
CYILIIHOCTb IKOJIOTMYECKUX
po0ieM, CBI3aHHBIX C
HaXO0X/IEHUEM
YTJIEKHUCIIOTO ra3a B
OKpYXKarolleu cpee.

. NnnroctpupoBats
B3alMOCBS3b
HEOPraHUYECKUX
COCIMHEHUN yIiiepoa u
OpPraHMYECKUX BEILECTB.
. IInanupoBats 1
OCYIIECTBIISATh Ha

Poccuiickan
3N1EKTPOHHanA
wrkona(P3LL)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/
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MIpUMEHEHHE.
KauecTBennas
peakuus Ha
KapOOHAT-MOHBI.
Hcnonp3oBaHue
KapOOHATOB B OBITY,
MEIUIIHIHE,
MIPOMBIIIIJICHHOCTH,
CEIIbCKOM
XO03sHCTBE.
IlepBoHauanbHbIC
MOHSATHS 00
OpTraHUYECKUX
BEIECTBax Kak O
COEIMHEHMIX
yriaepoja:
0COOEHHOCTH
COCTaBa M CTPOCHHUS.
ITonsTHe o
OHOJIOTUYCCKH
Ba)KHBIX BEIIECTBAX:
Kupax, Oenkax,
yraeBOIaxX.
MarepuanbHoe
€IMHCTBO
OpPTaHHYECKUX H
HEOPraHUYECKHUX
COEIMHEHUI.
Kpemnnii, ero
¢duznyeckue u
XUMHYECKHE
CBOICTBA,
MOJTyYeHUE U
MPUMEHEHHE B
AJIEKTPOHHUKE.
CoenuHeHUS
KpEMHUS B TIPUPOJIE.
OO0mue
MpeJICTaBICHUs 00
OKCHJIE
kpemuus(IV) u
KPEMHHUEBOM
kuciore. CUIIUKATHI,
UX UCIIOJB30BaHHE B
OBITY, MEIUIIMHE,
MPOMBINIIJICHHOCTH.
Baxneiimniue
CTPOUTEITbHBIE
MaTepHaIbl:

MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, BHIBOIbI
10 pe3yJbTaTam
HKCIIEPUMEHTA.

. CnenoBartsh
npaBuiIaM O€30MacHOM
paboThl B TabopaTopuu
MIPY UCTIOJIb30BAHUU
XUMHYECKOH MOCYIbI U
000pyI0BaHUA.
. Hcnons3oBars npu
BBITIOJITHCHUH YICOHBIX
3aJlaHUM TEKCThI
y4eOHHKa, CIIPABOYHBIE
MaTepHuabl
(ITepuonnyeckyro cucremy
XHMUYECKHX DJIEMCHTOB
J. 1. Menneneena,
Ta0IMILy PaCTBOPUMOCTH
KHCJIOT, OCHOBAaHUH U
coJIeH B BoJIE,
AIEKTPOXUMHYECKUAN PsiJT
HaIpsHKEHUH METAIIOB). ®
Hcnonb3oBars npu
BBIMIOJTHEHUH YUYE€OHBIX
3aJlaHUi U B Ipoliecce
HCCIICIOBATEIbCKOM
JIeATEIILHOCTU
HAY4YHOIIOMYJIIPHYIO
JTUTEPATYPy XUMUUECKOTO
COJIEpXaHusl, CIIPAaBOYHbIC
MaTepHuabl, PeCypChl
Nutepnera




KepaMuKa, CTEKJIO,
LIEMEHT, OETOH,
JKENEe300€TOoH.







[IpoGnembr
0e30I1acHOro
HCIIOIL30BaHUs
CTPOUTETBHBIX
MaTepHaJioB B
IIOBCEIHEBHOMI
JKU3HH.

JemMoHCcTpauMu
Mopenu
KPUCTAJUIMYECKUX
pEUIETOK aiMasa,
rpadura, MOJIEKYJIbI
dymiepena.
Ancopouust
pacTBOPEHHBIX
BEILIECTB
AKTUBUPOBAHHBIM
yraéM. IIporusoras.
Buneomarepuainsi:
CUJIMKATHAsI
MPOMBILIUIEHHOCTb.
Mopenu Monekyn
OpraHUYECKUX
BEILIECTB.

JlaGopaTtopHble U
NMPAaKTH4eCKHe
padoThI
Jlabopamopmuwiii
onvim:
KauectBennas
peakuus Ha
KapOOHAT-HMOH.
IIpakmuueckue
pabomui: Ne 4.
[Tonyuenune
YIJIEKUCIIOTO Ta3a.
KauecTBeHHnas
peakius Ha
KapOoHaT-uoH. Ne 5.
Pemenue
AKCTIEPUMEHTATBHBIX
3aJa4 1o TeMe
«Hemeraiby.
Buvtuucnenuna — no
YpaBHEHUSAM
XUMUYECKHX
peaxkiuii, ecim oiUH




U3 PEarcHTOB JIaH B
BUAC BOOJHOI'O
pacTtBopa ¢




U3BECTHOU MacCOBOU
noiaeu

Pa3nen 3. Mera/uibl 1 ux coeqnHeHus (20 1)




Tema 7. O0mme
CBOJCTBAa METAJLJIOB
(4 4)

Ob6mas
XapaKTepUCTHKA
XUMHYECKHUX
3JIEMEHTOB —
METaJIJIOB Ha
OCHOBaHUU UX
MOJIO’KEHUS B
ITepuoanueckoit
CUCTEME
XUMHYECKHUX
3JIEMEHTOB

J. . MenaeneeBa u
CTPOECHUS aTOMOB.
CrpoeHue MeTalosB.
Meramumueckas
CBSI3b U
MeTauIMuecKas
KpUCTAJUTMYECKast
peméTKa.
DIEKTPOXUMUYECKU
W psill HanpsHKEHU M
METaJlIOB.
duznyeckue u
XUMHUYECKHE
CBOICTBa METAJJIOB.
OO6m1re crnocoOsb!
MOJTYYCHUS
metaisos. [lonsTtue
0 KOppo3uu
METAJIJIOB U
OCHOBHBIE CITOCOOBI
3aIIUTHI OT
Koppo3uu. CriaBsl
(cranb, yyryH,
JIOPATIOMUHUH,
OpoH3a), ux
PUMEHEHHE B OBITY
Y TIPOMBIIIUIEHHOCTH.
JleMoOHCTpaLun
O3HaKOMJICHHE C
oOpa3iamu
METaJJIOB U CIIJIaBOB,
uX (PU3NYECKUMHU
CBOMCTBaMH.
Mopenun
KPUCTAITUTIECKIX
pPELIETOK METAJUIOB.
Buneomarepuansi:
KOPPO3Usl METAJIIOB.

. PackpsiBaTh cMBICT
U3Yy4aeMbIX ITOHATUN U
MIPUMEHSATDH 3TU NOHATHUSA
IIPU ONHMCAHUM CBOMCTB
BEILECTB U UX
MPEBPAILICHUIA.

. OO0BSICHATE 001IIHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
AJIEMEHTOB-METAIIJIOB U UX
COEIMHEHUH C YYETOM
CTPOEHHUSI X aTOMOB.

. XapakTepu3oBaTh
CTPOEHHE METAJJIOB,
obmue pusnyeckue u
XHUMHYECKHE CBOMCTBA
METAaJLIOB.
. XapakTepru3oBaTh
o01ume cnocoObl
MOJTy4EHUSI METaJIOB.
. CnenoBathb
npaBujIamM 06e30macHOM
paboTel B 1abopaTopun
MIPY UCTIOJIb30BAHUM
XAMHYECKOU MOCYABI U
000pyI0BaHUA.
. IIpousBoauTh
BBIYHCJICHHS I10
XUMUYECKUM YPaBHEHUSIM.
. Hcnonw3oBars npu
BBITIOJITHEHUH YYEOHBIX
3aJJaHUl TeKCThl y4eOHUKa,
CIIpaBOYHbIE MAaTEPHUAIIbI
(ITepuonnyeckyro cucremy
XHUMHYECKHX DJICMEHTOB
J1. 1. MeHpeneeBa,
Ta0JIUIly paCTBOPUMOCTHU
KHCJIOT, OCHOBAaHUH U
coJieH B BoJIE,
AIEKTPOXUMHUYECKHM P
HaIpsKEHUH METAJIIOB). ®
Hcnons3oBars npu
BBITIOJTHCHUH YICOHBIX
3aJlaHUM U B MPOLIECCE
HUCCIIEN0BATEIbCKOMN
JIeATEIIbHOCTH
Hay4IHOIIOMYJIIPHYIO
JTUTEPATYPy XUMHUUECKOTO

Poccuiickan
3N1EKTPOHHanA
wrkona(P3LL)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.ru

[



https://resh.edu.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

JlabopaTopHble n
NMPaKTH4ecKue
padoThI
JlabopamopHvie
ONbIMbL:
O3HaKoOMIICHHE C
o0Opasnamu CIuIaBoB
METAJIIO0B.
3aBUCHUMOCTh
CKOPOCTH peaKIuu
MeTaja ¢
KHUCJIOTOU OT
MPUPOJIBI METAILTIA.
Buvrtuucnenus — mo
YpaBHEHUSIM
XHUMUYECKHX
pEaKuHnii, €CII OJIUH
U3 pEarcHTOB
COJIEPKUT IPUMECH

coJlepKaHusl, CIIPaBOYHbIE
MaTepuabl, peCypchl
Nutepnera




Tema 8. Baskneiimue
METAJLJIbI H UX

COCANHCHUA
(16 4)

[llenounsie
METaJIbI.
ITonoxxenue B
Ilepuoanueckoit
CHCTEME
XHUMHUYECKHX
3JIEMEHTOB

J. 1. Mengeneena,
CTPOECHHUE aTOMOB.
Haxoxnenue B
MpUpoe.
duznyeckue u
XUMHYECKHE
cBoMcTBa (Ha
MIpUMEpEe HATPUS U
kanus). OKcuapl U
TUJIPOKCHUJIBI HATPUS
W Kanus.
[Ipumenenue
IIEJIOYHBIX
METAJJIOB U UX
COEIMHEHUI.
[llenoyno3eMenbHEIS
METaJIbl MAarHUH 1
KaJIbI[UHA, CTPOCHUE
aromoB. Ilonoxxkenue
B [Iepnonnueckoit
CHCTEME
XUMHYECKHAX
3JIEMCHTOB

. . Menneneena.
Haxoxxnenue B

. OOBSICHATH 001IHE
3aKOHOMEPHOCTH B
MU3MEHEHUNU CBOMCTB
3JIEMEHTOB-METAJIOB B
IpYIIAX U UX COCAUHEHUN
C y4€TOM CTPOEHUS UX
aTOMOB.

. XapakTepus3oBaThb
bu3nyeckrue 1 XUMHUYECKHUE
CBOMCTBA IPOCTBIX
BELIECTB METAIOB U UX
coelMHEHU! (OKCUJIOB,
THJIPOKCUIOB, COJIEit),
CHOCOOBI UX MOJTYyYEHHUS,
IIPUMECHEHHE U 3HAYCHHE B
IIPUPOJIE U KU3HU
YeJI0BEKa.

. Pacnio3naBats ¢
IIOMOUIbIO KaYECTBEHHBIX
peakuuii HOHbI METAJNIOB
(Maraus, alTOMUHUS,
LIUHKA, XKeJe3a, MEH).

. [LnanupoBate u
OCYIIECTBIIATh Ha
IIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, IPOBOJUTH
HaOJro1eHus, J1eJ1aTh
BBIBO/JIbI 110 pe3yJIbTaTaM
AKCIIEPUMEHTA.

. CrnenoBarsb

Poccuiickan
3N1EKTPOHHanA
wrkona(P3LL)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.ru

[
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pUpoe.
duzndyeckue u
XUMHYECKHE
CBOMCTBA.
Baxuneimme
COCIUHCHMS KaIbIIHS
(oKcua, TUAPOKCHI,
cosmn). XKécTkocTh
BOJIBI M CITOCOOEI €€
YCTpaHEHHS.
ATrOMUHMI.
ITonoxxenue B
ITepuoanueckoit
CHCTEME
XUMHYCSCKHUX
3JIEMEHTOB

J. . Meneneena,
CTPOEHHE aToMa.
Haxoxnenne B
PUPOJIE.
duznueckue
XHUMUYCCKHE
CBOIMCTBA.
AmdorepHbie
CBOMCTBA OKCHA U
TUAPOKCHIA.
Keneso. [Tonoxenue
B [Iepnoanueckoit
CHCTEME
XUMHYECKHAX
3JIEMEHTOB

J1. 1. MeHaeneeBa,
CTPOCHHE aToMa.
Haxoxnenne B
PUPOJIE.
dusznueckue u
XHUMUYECKHE
cBoiicTBa. OKCHIBI,
TUAPOKCHUJIBI U COJIN
xkene3a(ll) n
xenesa(Ill).

JleMoOHCTpaL U
BsaumopeiictBue
HATpusl C BOJOM.
OxpammBanue
IJIAMEHU NOHAMHU
HaTpHUs U KaJusl.
OxpammBanue
IUIAMEHU MOHAMHU
KaJIbLUS.

npaBujamM 6e30macHOM
paboTsl B 1abopaTopun
IIPYU UCII0JIb30BAHUU
XUMHUYECKON TOCYbI U
000pyI0BaHUA.

. [IponsBoauTH
BBIUHCJIEHUSI 110
XUMHUYECKUM YPaBHEHUSIM.
. BeicTpauBats
pa3BEPHYTHIEC MUCbMEHHBIE
U YCTHBIE OTBETHI C
ornopoi Ha HHPOPMAIIIO
13 yueOHHMKA U
CIIPaBOYHBIX MATEPHAJIOB,
IrPaMOTHO UCHOJIb30BaTh
W3Y4YEHHBIN NOHATUUHBIN
amnmapar Kypca XHUMHH.

. Hcnons3oBars npu
BBIMIOJTHEHUH YUYE€OHBIX
3a/laHUi U B MpoLecce
HCCIIE0BATEIBbCKON
JIeATEIbHOCTH
HAay4YHONIONYJISIPHYIO
JUTEPaTypy XUMHUUYECKOIO
COAEp)KaHUs, CIIPABOYHbIC
MaTepHualbl, pecypchbl
HNnTepuera




BzaumoneiicTBue
OKCHJIa KaJbIHA C
BOJIOH.
Buneomarepuaiisr:
TOpEHHUE Keye3a B
KHCIJIOPOJIE U XJIOpE.

JlabopaTopHble n
NMpaKTH4YeCKHue
padoThI
Jlabopamopnsie
Onvlmbl:
O3HaKOMIJICHHE C
obpasuamu
AJTFIOMUHUS U €T0
CILIaBOB.
AmdorepHbie
CBOMCTBaA
TUAPOKCHIA
ATFOMMHUS.
KauecTBeHHEIC
peaKIuu Ha HOHBI
JKeaesa.
Ipakmuueckue
pabomuwi: Ne 6.
JKEcTKOCTh BOJBI U
METObI €€
ycrpaHeHus. Ne 7.
Penienue
AKCIIEPUMEHTAIIbHBIX
3aJa4 10 TeMe
«MeTanmby.
Botuucnenua — no
YpaBHEHUSAM
XUMHYECKHUX
peaxiuii, ecim 0J1UH
W3 peareHTOB JIaH B
U30BITKE UIIH
COJIEPKUT TIPUMECH;
— MacCOBOH JI0JIH
BBIXO0/1a TIPOJTYKTa
peakiuu

Pa3nen 4. Xumus u oxkpy:xaromas cpeaa (3 q)




Tema 9. BemectBa u | HoBble maTepuansi u | ° Xapakrepus3oBaTb | Poccuiickas
MaTepu- alibl B TEXHOJIOTHH. POJIb XMMHH B PA3JIUYHBIX | 3/1€KTPOHHaA
JKM3HHU YeJI0BeKa BemectBa u chepax nesaTenbHOCTH wkona(PaLWL)
(3 1) MaTepuabl B JIFO/IEA, OCHOBHBIE https://resh.edu.ru/
IOBCEIHEBHOM BElIeCTBa U MaTEpUaJIbL,
B —— MPUMEHSIEMBIE B )KU3HU "Skysmart"
COBPEMEHHOT0 YeJIOBEeKa.
XHUMHA U 300POBBE. p https://skysmart.ru/
Bbezonacuoe ° OObsCHATH
BEIIECTB U HCIIOJIL30BaHUs BEIIEeCTB U | https://www.yaklass.ru
XUMHYECKHUX XUMHYECKUX PEaKIni B /
peakiuii B ObITY. ObITY.
Hpupozsre . AHanusupoBatb U
HCTOYHUKH KPUTHYECKH OIICHUBATh
YTIEBOOPOAOB UH(OPMAIIUIO O BIUSHUAU
(yrosb, IPUPORHBINA | pompiIIeHHOCTH,
ra3, He(Tb), CEJIbCKOTO X035 CTBA,
IIPOAYKTBI NX TpaHCIOPTa U Ap. Ha
nepepadoTKH, HX COCTOSTHUE OKpY’Karolei
pOJIb B OBITY U cpebL.
IPOMBILUICHHOCTH. | , YMeTh 0Ka3bpIBaTh
OcHOBBI
. MIEPBYIO MTOMOIIb TIPH
9KOJIOTHYECKOM
XUMHUYECKUX 0XKOTax U
rPaMOTHOCTH.
X HMIIECKOe OTpaBJICHUSIX.
3arps3HEHNE * Ipnunmars
oKpyKatoeii cpeap | YIACTHE B 00CYIKICHIH
(IpeIeTbHO po0sieM XUMHUYECKOH U
JomyCTHMAs HKOJIOTHYECKOM
HATPaBIEHHOCTH,
KOHIIEHTpaIus
BBICKA3bIBATh
Bemects — [1JIK).
PesenBioe p COOCTBEHHYIO MO3UIINIO 110
JIb XUMUU B
4 P 0 npo0JieMe U npejiarathb
Bpems (41) peIICHHM BO3MOYKHBIE ITyTH €&
npo0emM

[Tpu pazpaboTke paboueit mporpaMMbl B TEMAaTHYECKOM TUIAHUPOBAHUM YYTEHBI BO3MOKHOCTH
HCIOJIb30BaHUS NEKTPOHHBIX (IIU(POBHIX) 00pa30BaTENbHBIX PECYPCOB, SIBISIOIINXCS
y4eOHOMETOINYECKUMU MaTepuanaMu (MyJIbTUMEIUWHBIE IPOTPAMMBbI, JJIEKTPOHHbBIE YIEOHUKU U
3aJJAYHHUKH, dJICKTPOHHBIC OMOTNOTEKH, BUPTYAIbHBIE JIA0OPATOPUH, UTPOBBIE MPOTPAMMBEI,
KOJUIEKIINH [TU(POBBIX 00pa30BaTENBHBIX PECYPCOB), UCIIOIB3YEMBIMU JIJIsi OOYUEHUSI U BOCTIUTAHUS
Pa3IMYHBIX TPYIII MOJIb30BATENEH, MPEICTABICHHBIMU B JJIEKTPOHHOM (IIMPPOBOM) BUJE U
peanu3yromuMu uaaktuaeckrne BosMoxaoctu UKT, cogep:kanue KOTOPbIX COOTBETCTBYET
3aKOHOJIaTEeTLCTBY 00 00pa3oBaHUM.
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